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INTRODUCTION 


A cataract  operation  by  any  method  is  con- 
sidered one  of  the  most  delicate  of  surgical 
procedures,  requires  an  immense  amount  of  ex- 
perience; and  unless  this  experience  can  be  mas- 
tered in  some  other  manner  than  by  operating 
upon  human  eyes,  the  loss  of  many  eyes  must  he 
expected  before  dexterity  can  be  obtained. 

The  author  is  fortunate  in  getting  some  of  the 
world’s  greatest  ophthalmic  surgeons  to  present 
in  their  own  way,  the  method  they  believe  gives 
the  best  results  in  their  hands. 

Many  ophthalmic  surgeons  who  operate  by 
the  capsulotoiny  method  believe  the  intracap- 
sular  operation  is  better  for  those  of  large  experi  - 
ence than  the  capsulotomy  operation,  but  feel 
that  they  must  not  depart  from  the  method  they 
have  adopted  on  account  of  lack  of  operative 
material. 

An  honest  endeavor  will  be  made  to  describe 
a method  of  obtaining  a technique  that  will  en- 
able an  ambitious  operator  to  perform  any 
method  described,  and  he  will  then  be  able  to 
select  the  one  which  he  believes  will  give  the  best 
visual  results. 

The  author  wishes  to  express  his  sincere 
thanks  to  the  eminent  men  who  have  contributed 
to  this  effort  of  advancing  ophthalmic  surgery. 

WM.  A.  FISHER,  M.  D. 

31  North  State  Street, 

Chicago,  III.,  U.  S.  A. 

Mav.  1923. 
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CHAPTER  I 
Capsulotomy  Operation 

Hofrat  Prof.  Ernst  Fuchs 
Vienna,  Austria 

SELECTION  OF  THE  PATIENT 

Maturity  of  the  Cataract:  If  a patient 
with  an  immature  cataract  in  one  eye,  has  still 
sufficiently  good  sight  in  the  other  eye,  I advise 
him  to  wait  for  the  maturing,  provided  the  bet- 
ter eye  remains  sufficiently  good;  but  in  cases 
where  the  second  eye  is  not  good  enough  to  allov 
the  patient  to  do  his  work,  then  I operate  on  the 
poorer  eye  at  once,  and  when  this  eye  has  re- 
covered useful  sight,  the  patient  may  wait  for 
the  operation  on  the  other  eye  until  the  cataract 
has  become  mature. 

I do  not  operate  on  an  immature  cataract 
without  necessity;  but  I do  not  shrink  from 
operation  in  case  of  necessity. 

Capsulotomy  and  Intr  iCapsular  Opera- 
tion: According  to  my  experience,  the  opera- 
tion of  an  immature  cataract  is  not  more  danger- 
ous nor  more  liable  to  leave  secondary  cararact 
behind,  provided  that,  at  the  operation,  a large 
piece  of  the  anterior  capsule  be  removed  with 
the  capsule  forceps,  or  that  the  operation  be 
done  if  petiole  intracapsularly. 


2 


SENILE  CATARACT 


Immature  Cataract:  It  is  especially  in 
cases  of  opacity  of  the  posterior  cortical  sub- 
stance that  one  is  pretty  sure  not  to  leave  lens 
matter  behind,  when  operating  before  maturity. 

In  these  cases  the  transparent  anterior  cortical 
substance  adhering  to  the  anterior  capsule  is  re- 
moved; and  the  posterior  cortical  substance  be- 
ing disintegrated,  separates  easily  from  the 
posterior  capsule. 

Ripening:  I do  not  use  any  method  for 
ripening  a cataract.  Needling  of  the  lens  in 
old  people  is  either  inefficacious;  or,  if  followed 
by  opacification  and  swelling  of  the  lens,  danger- 
ous for  hypertony. 

Massage  of  the  lens  (Forster’s  operation) 
only  acts  on  the  anterior  cortical  substance,  the 
condition  of  which,  as  above  said,  is  irrelevant 
for  the  operation. 

Monocular  Cataract:  If  there  is  a mature 
cataract  in  one  eye,  the  other  eve  being  normal, 
I advise  the  extraction  of  the  opaque  lens. 

The  immediate  advantage  is  an  increase  in 
size  of  the  field  of  vision — the  restoration  of  the 
binocular  field;  another  advantage  being  that  if 
later  on  the  other  rye  should  deteriorate,  one 
would  have  to  operate  ou  a hypermature  cata- 
ract, the  prognosis  of  which  is  not  as  good  as  that 
of  a ripe  cataiaet. 

Finally,  a man  with  two  seeing  eyes  feels  much 
more  safe  than  one  whose  mode  of  life  is  de- 
pendent on  one  eye. 
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CONDITIONS  OF  GENERAL  HEALTH 

Old  Age:  Very  old  age  is  no  contra-indica- 
tion, provided  the  patient  be  in  tolerably  good 
health,  and  that  he  has  not  at  least  one  good 
eye. 

I do  not  always  put  such  patients  into  bed 
after  the  operation,  but  have  them  pass  the  day 
in  an  easy  chair. 

The  same  holds  good  for  patients  with  respira- 
tion trouble,  as  for  instance  with  emphysema,  old 
chronic  bronchitis;  or  with  disturbances  in  uri- 
nating, with  adenoma  of  the  prostatic  gland,  or 
with  very  obese  patients ; in  general,  with  all  pa- 
tients who  feel  easier  and  quieter  when  seated 
than  when  recumbent. 

Heavy  drinkers  ought  not  to  be  required  to 
abstain  completely  after  the  operation,  else  they 
may  become  delirious. 

Delirium:  Very  old  people  are  liab  e to  get 
a senile  delirium  after  the  operation  if  both  eyes 
are  bandaged,  in  which  case  it  is  better  not  to 
exclude  the  second  eye  after  the  operation  if  it 
still  has  some  sight. 

Intelligence  : The  restoration  of  sight  by 
cataract  operation  in  old  people,  blind  for  sev- 
eral years  from  cataract,  has  sometimes  a very 
marked  beneficial  influence  upon  their  intelli- 
gence. 

Diabetes:  A cataract  in  aged  patients  with 
diabetes  as  a rule  is  not  a diabetic  cataract,  but 
a senile  cataract  in  a diabetic  person. 

I first,  submit  these  patients  to  a treatment 
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for  reducing  the  glycosuria  as  much  as  possible; 
I then  do  the  operation,  which,  with  the  neces- 
sary aseptic  precautions  is  scarcely  more  danger- 
ous than  in  non-diabetic  cases  as  regards  infec- 
tion. For  me  the  chief  danger  in  these  cases  is 
the  coma  diabeticum  following  the  operation. 

I have  had  no  coma  since  allowing  the  patients 
sufficient  carbohydrates  with  their  food  after  the 
operation,  and  had  them  take  some  bicarbonate 
of  sodium  every  day. 

LOCAL  CONDITIONS 

Conjunctiva:  If  the  conjunctiva  looks 
normal,  I do  the  operation  without  previous  bac- 
teriological examinations  and  without  previous 
test  dressing. 

Bacteria:  Bacteriological  examinations  con- 
ducted in  my  clinic  showed  that  even  with  a nor- 
mal conjunctiva,  not  only  staphylococci . but  also 
pneumococci  or  streptococci  are  present  in  the 
conjunctival  sac  in  the  majority  of  the  cases. 

Test  Dressing:  The  test  dressing  is  a 
means  of  increasing  the  number  of  these  germs. 
If  the  conjunctiva  looks  diseased,  a bacteriologi- 
cal examination  is  made,  and  the  conjunctiva  is 
treated  accordingly. 

In  many  cases  evtn  a prolonged  treatment  is 
not  capable  of  rescoring  the  conjunctiva  to  the 
normal  state,  or  reducing  the  amount  of  bacteria 
to  a notable  extent.  Then  of  course  one  is  com- 
pelled to  operate  the  eye  as  it  is,  and  as  a rule 
the  results  are  not  much  worse  than  in  normal 
cases. 


SENILE  CATARACT 


5 


Lachrymal  Sac:  The  greatest  attention  is 
paid  to  the  lachrymal  sac.  If  there  is  an  obstruc- 
tion of  the  lachrymal  duct,  (with  lachrymation, 
but  without  any  secretion  from  the  sac),  I con- 
fine myself  to  the  obliteration  of  the  canalicula, 
with  the  galvano-cautery.  If  there  is  a dis- 
charge, I practice  excision  of  the  sac  and  de- 
struction of  the  canaliculi  with  the  galvano- 
cautery. 

Preparation  of  the  Patient:  I prefer  to 
do  the  operation  in  the  morning  after  the  patient 
has  had  his  ordinary  breakfast.  In  case  of  con- 
stipation, a laxative  is  given  the  day  before  the 
operation. 

Nervous  Patients:  Nervous  patients  take 
some  bromide  of  sodium  thirty  minutes  before 
operation;  patients  disposed  to  squeeze  the  eye- 
lids, get  an  injection  of  a one  per  cent  solution 
of  novocain  at  the  site  of  the  facial  nerve 

The  patient  is  warned  to  avoid  coughing  and 
sneezing  violently  after  the  operation. 

Eyebrows  and  Eyelashes:  Eyebrows  and 
eyelashes  are  only  somewhat  shortened,  if  they 
are  unusually  long. 

Anesthetic:  A five  per  cent  solution  of  co- 
cain  is  instilled  repeatedly  but  no  mydriatic  is 
applied. 

Ward  Patients.  The  patient  is  operated 
upon  an  operating  table  and  walks  back  to  his 
ward  after  the  operation.  I have  never  seen 
any  damage  arising  from  this  manner  of  caring 
for  the  patients. 
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Private  Patients:  Private  patients  occupy- 
ing a room  in  a sanitarium,  are,  as  a rule,  oper- 
ated upon  in  their  bed  and  remain  there  after 
the  operation. 

Covering  the  Face:  The  head  of  the  patient 
is  covered  with  a sterilized  linen  cap,  the  unop- 
erated eye  being  occluded. 

Cleansing  the  Lids:  The  lids  and  adjoining 
parts  of  the  face  on  the  side  to  be  operated  upon, 
are  wiped  with  ether  or  benzin,  then  washed 
freely  with  soap  and  finally  with  a 1-1000  solu- 
tion of  sublimate  of  mercury. 

The  Conjunctiva:  The  conjunctiva  is 
wiped  with  a pad  of  cotton,  soaked  with  sterile 
physiological  salt  solution  in  case  of  a normal 
conjunctiva,  or  with  a 1-4000  sublimate  of  mer- 
cury, if  the  conjunctiva  is  not  quite  normal,  or 
if  the  lachrymal  sac  has  been  extirpated. 

The  gentle  wiping  is  designed  to  mechanically 
remove  from  the  surface  of  the  conjunctiva,  the 
thin  layer  of  mucous  which  always  covers  it  and 
which  includes  dust  and  germs.  The  same 
liquids  serve  to  very  freely  rinse  the  whole  con- 
junctival sac.  Then  the  face  of  the  patient  is 
covered  with  a gauze  veil,  which  has  a hole  cor- 
responding to  the  eye. 

Asepsis  During  Operation:  When  the  oper- 
ation is  being  performed,  pads  of  cotton  are 
used  for  wiping  off  blood,  etc.,  these  pads  being- 
soaked  In  the  above  liquid,  but  well  squeezed, 
so  that  no  liquid  is  taken  into  the  conjunctival 
sac,  which  might  penetrate  through  the  incision 
into  the  eye. 
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Position  of  the  Operator:  I generally  sit 
on  a high  chair,  at  the  right  side  of  the  patient. 

Ambidexterity:  The  incision  is  made  on  the 
left  eye  with  the  right  hand  and  on  the  right 
eye  with  the  left  hand. 

The  Assistant:  The  assistant  stands  oppo- 
site the  operator  at  the  left  side  of  the  patient. 

Light:  Daylight  is  preferable,  coming  al- 
ways from  the  right  side  of  the  patient  when 
operating  upon  the  right  eye  and  from  the  left 
side  when  operating  upon  the  left  eye.  Where 
daylight  is  poor  and  for  the  removal  of  lens  mat- 
ter and  the  replacement  of  the  iris,  an  electric 
headlight,  with  a strong  convex  lens  in  front 
and  a silver  plated  concave  mirror  on  the  back, 
is  held  by  the  assistant,  so  as  to  concentrate  the 
light  on  the  eye. 

A mouth  mask  is  used,  but  no  gloves,  taking- 
care  not  to  touch  the  eyeball  with  the  fingers, 
but  only  with  the  instruments.  These,  including 
the  knife,  are  sterilized  by  boiling  in  a weak 
solution  of  carbonate  of  sodium  for  three 
minutes. 


No  instrument  is  introduced  a second  time 
into  the  eye,  without  being  sterilized. 

Lid  Control:  No  spe«*jlum  is  used  during 
the  operation,  the  assistant  separating  the  lids, 
but  letting  them  loose  between  the  various  acts 
of  the  operation.  This  is  much  more  agreeable 
to  the  patient  than  a speculum,  but  requires  a 
well-trained  assistant. 
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Unruly  Patients:  In  the  case  of  a very 
unruly  patient,  who  squeezes  his  eyelids  very 
forcibly,  a Desmarres  retractor  is  used  by  the 
assistant  for  the  upper  lid. 

Incision:  A narrow  Graefe  knife  is  pre- 
ferred to  a broad  one,  the  former  facilitating  a 
slight  turning  of  the  knife,  if  its  direction  has  to 
be  somewhat  corrected  during  the  cutting. 

The  incision  comprises  the  upper  third  ol  the 
cornea  and  is  situated  behind  the  limbus,  as  near 
as  possible  to  it,  so  as  to  get  a small  conjunctival 
flap.  During  the  incision  the  eye  is  secured  by 
fixation  forceps. 

Aged  Patients  : In  aged  patients  with  a frail 
conjunctiva  a bifurcated  forceps  is  used,  which 
grasps  the  conjunctiva  near  the  limbus  in  two 
places,  below  and  to  the  temporal  side,  and 
below  and  to  the  nasal  side.  In  this  manner 
the  conjunctiva  is  not  so  easily  lacerated  and 
rotary  movements  of  the  eyeball  at  the  moment 
of  the  puncture  are  made  impossible.  During 
the  rest  of  the  operation,  no  more  fixation  is 
used. 

Capsulotomy:  The  second  stage  of  the  oper- 
ation is  the  removal  of;  a portion  of  the  anterior 
capsule  of  the  lens  If  the  iris  has  prolapsed 
after  the  incision,  it  must  be  replaced  before 
introducing  the  capsule  forceps.  With  this,  as 
large  a piece  of  the  capsule  is  grasped  as  the 
width  of  the  pupil  allows. 

If  the  capsule  is  tough,  then  by  some  slight 
movement  of  the  forceps  sideways,  the  suspen- 
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sory  ligament  of  the  lens  may  be  ruptured,  and 
the  lens  extracted  within  the  capsule,  otherwise 
only  a large  piece  of  the  capsule  is  removed. 

Lens  Delivery  : The  third  stage  is  the  deliv- 
ery of  the  lens.  This  is  done  by  slight  pressure, 
with  the  lower  lid  against  the  lower  part  of  the 
eyeball,  corresponding  to  about  the  lower  lim- 
bus. If  the  lens,  when  coming  out  through  the 
wound,  should  catch  against  the  upper  lip  of  the 
incision,  this  lip  ought  to  be  gently  depressed 
with  Daviel’s  curet,  or  with  a spatula. 

Iridectomy:  The  fourth  stage  is  the  iridec- 
tomy. For  this  purpose  the  iris  has  to  be  re- 
placed in  its  normal  position,  if  it  has  become 
engaged  in  the  wound.  Then  with  the  iris  for- 
ceps, a small  fold  is  grasped  at  the  root,  pulled 
out  of  the  wound,  and  only  the  apex  of  this  fold 
is  snipped  off,  with  the  DeWecker  scissors 
so  as  to  effect  a small  buttonhole  coloboma  at 
the  periphery  of  the  iris.  The  iris  is  replaced 
and  if  there  is  still  some  lens  matter  in  the  eye, 
it  is  removed  by  gently  massaging  through  the 
lower  lid;  the  remnants  of  the  lens  ti  en  pass  out 
of  the  eye,  partly  through  the  eoloboma,  partly 
through  the  pupil. 

Iridectomy:  Finally  a full  iridectomy  is 
made  in  cases  in  which  the  highest  degree  of 
safety  is  desired,  as  in  patients  with  only  one  eye. 

A complete  iridectomy  is  performed  after  the 
incision  and  before  the  introduction  of  the  cap- 
sule forceps  in  cases  in  which  there  is  danger 
of  escape  of  vitreous;  or  in  the  case  of  an  eye 
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with  a tremulous  lens,  with  high  myopia;  or  in 
cases  in  which  a quiet  behavior  after  the  opera- 
tion is  not  to  be  expected,  as  in  very  aged,  very 
obese,  very  unruly  patients,  or  those  with  a bad 
cough,  enlarged  prostate,  etc. 

Preliminary  Iridectomy:  A complete  iri- 
dectomy is  made  some  weeks  previous  to  the  ex- 
traction, only  in  complicated  cases,  as  for  in- 
stance with  hypertony,  or  posterior  synechiae, 
etc. ; but  not  in  uncomplicated  cases,  except 
when  necessary  for  the  sake  of  safety. 

Buttonhole  Iridectomy:  There  are  cases 
in  which  an  operation  with  a buttonhole  iridec- 
tomy was  intended,  but  could  not  be  carried 
through,  because  the  pupillary  margin  of  die 
iris  did  not  give  way  sufficiently  to  allo  w the 
lens  to  pass  through  the  pupil.  In  such  cases  a 
full  iridectomy  is  required  before  the  delivery 
of  the  lens. 

Irrigation:  In  my  clinic  at  Vienna,  the 
anterior  chamber  is  not  irrigated. 

Conjunctival  Flap:  The  conjunctival  flap 
is  stroked  down  and  the  eye  bandaged. 

Bandage:  A small  piece  of  gauze  and  over  it 
a pad  of  cotton,  both  sterilized,  are  applied  on 
the  closed  eyelids  and  fastened  with  a strip  of 
adhesive  plaster;  over  the  whole  a wire  gauze  or 
an  aluminum  shield  is  placed.  No  mydriatic  or 
myotic  is  instilled  immediately  after  the  opera- 
tion. 

After  Treatment:  After  the  operation  the 
patient  is  led  to  his  bed,  where  he  remains  for 
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the  next  24  hours.  The  room  is  not  obscured, 
but  care  is  taken  that  the  patient  should  not 
face  the  window.  He  may  lie  on  his  back  or  on 
the  non-operated  side,  and  sit  up  now  and  then 
for  a time,  supported  by  a back  rest,  and  receive 
soft  food  for  three  to  four  days. 

The  morning  after  the  operation  the  patient 
is  allowed  to  spend  the  day  sitting  in  an  easy 
chair;  the  non-operated  eye  is  left  open  and  the 
operated  eye  dressed,  by  gently  mopping  the 
lids  with  a 1-4000  solution  of  sublimate. 

Time  in  Hospital:  If  the  eye  is  alright, 
nothing  is  instilled;  many  cases  are  dismissed 
after  the  usual  delay  of  fourteen  days,  without 
having  received  a drop  of  atropin. 

Irritation  after  Operation:  Atropin  is 
applied,  if  there  are  symptoms  of  irritation,  or 
remnants  of  lens  matter. 

Incarceration  of  the  Iris:  If  the  iris 
should  be  found  to  be  engaged  in  the  wound,  the 
patient  is  taken  at  once  to  the  operating  table, 
the  eye  is  cocainized  and  the  iris  excised. 

Prolapse  of  the  Iris:  With  a buttonhole 
iridectomy,  a prolapse  of  the  iris  scarcely  ever 
occurs. 

Daily  Dressing:  The  dressing  is  removed 
every  morning,  some  pure  vaseline  being  ap- 
plied to  the  palpebral  fissure  externally,  if  the 
lids  have  been  found  sealed  together.  The 
patient  is  allowed  to  walk  up  and  down  the  ward 
but  is  warned  not  to  stoop. 
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Bandage  Omitted:  Six  days  after  the  oper- 
ation the  bandage  is  laid  aside  and  during  the 
day  a pair  of  dark  goggles  worn;  during  the 
night  the  shield  is  worn  without  any  dressing- 
under  it.  If  the  wound  is  not  solidly  closed,  or 
the  aqueous  chamber  still  shallow,  the  shield  is 
worn  during  the  day. 

Vienna  Clinic:  In  my  clinic  in  Vienna, 
about  five  hundred  cases  of  senile  cataract  have 
been  operated  every  year,  partly  by  myself, 
partly  by  the  assistants. 

Statistics:  Statistics  kept  by  Dr.  Lindner, 
of  the  cataract  cases  operated  by  myself  during 
the  last  years  of  my  activity  in  the  clinic,  showed 
a loss  of  0.5  per  cent  by  infection.  The  patients 
coming  to  the  clinic  from  all  parts  of  the  empire 
and  many  from  abroad,  had  very  often  a much 
neglected  conjunctivitis,  or  old  trachoma  and 
could  not  be  kept  in  the  clinic  sufficiently  long 
for  the  complete  cure  of  these  conditions,  so  that 
they  had  often  to  be  operated  with  some  dis- 
charge still  existing.  All  these  cases  with  con- 
junctival and  other  complications  were  usually 
operated  by  myself. 

Infection:  Infection  following  the  opera- 
tion was  scarcely  more  frequent  in  these  cases 
than  in  normal  ones. 

Lachrymal  Complications:  The  only  com- 
plication which  nearly  always  becomes  disas- 
trous if  not  removed,  is  the  diseased  lachrymal 


CHAPTER  II 


Intracapsular  Method 

FACOERISIS 

By  Ignacio  Barraquer 

Professor  of  Ophthalmology,  University  of 
Barcelona,  Barcelona,  Spain 

Translated  by  A.  G.  Wippern,  M.  D.,  Professor  of  Ophthal- 
mology, Chicago  Eye,  Ear,  Nose  and  Throat  College, 
Chicago,  111.,  U.  S.  A. 


I.  Evolution  and  critique  of  the  cataract 
operations. 

II.  Facoerisis  and  Erisifaco. 

III.  The  operation — its  preparation  and 

technique. 

IV.  After-treatment  of  the  patient. 

V.  Operative  accidents  and  post-operative 
complications. 

VI.  Preparations  and  experiments  to  ex- 
plain the  mechao'cs  of  the  operation. 

VII.  Evolution  of  the  Facoerisis. 

VIII.  Preliminary  examination  of  the  patient 
and  regulation  of  the  Erisifaco. 

IX.  Advice  to  the  beginner. 

X.  Conclusions. 


14 


SENILE  CATARACT 


I. 

Formerly  reclination  of  the  crystalline  lens 
was  practiced  (Fig.  1) , which  freed  the  pupillary 
field  of  the  lens,  thus  leaving  the  passage  com- 
pletely free  for  the  luminous  rays,  without  the 
least  remains  of  the  lesion.  1 reatment  by  this 
method  would  be  ideal  if  the  cataract,  falling 
down  into  the  vitreous,  would  not  disturb  the 
torn  vitreous,  producing  its  displacement  (tigs. 
2,  3,  4) , its  ectopia,  and  at  the  same  time  not  act- 
ing as  a foreign  body,  which  causes  irritation  to 
the  ciliary  body  (Fig.  5),  and  produces  lesions 
which  destroy  the  benefit  of  the  operation,  and 


Meridional  sections  of  anterior  wall  of  the  eye,  the  first  with  a normal 
crystalline  lens  without  a cataract,  and  the  second  with  opaque  degenera- 
tion of  the  cortical  substance  which  constitutes  the  cataract.  The  un- 
changed nucleus  is  seen  in  its  center. 
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Figure  2. 


A needle,  stuck  into  the  sclera  two  or  three  millimeters  from  the 
sclero-corneal  margin  in  the  outer  side  of  its  horizontal  meridian  enters 
the  posterior  chamber  behind  the  iris,  in  front  of  the  lens  and  is  located 
in  a plane  above  its  anterior  surface. 


Figure  3. 

By  displacing  the  handle  of  the  instrument  upward  and  forwards 
the  lens  is  sunk  int«.  the  vitreous  below  and  out  of  the  way. 
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The  cataract  which  is  completely  displaced  should  be  held  firmly  some 
moments  and  the  maneuvre.  Fig.  3 should  be  repeated  as  often  as  neces- 
sary until  the  lens  no  longer  appears  in  the  pupillary  field.  Notice  the 
speculum  with  which  the  lids  are  held  open  in  said  operation. 


Figure  5. 

The  broKtn  vitreous  is  seen.  The  vitreous  is  displaced  into  the  anterior 
chamber  and  the  lens  has  descended  to  the  ciliary  region — after  the  per- 
formance of  the  operation  of  reclination. 
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Ophthalmologists  being  convinced  by  the  ana- 
tomical studies  of  Brisseau  that  the  seat  of  the 
cataract  was  the  crystalline  lens,  Daviel  prac- 
ticed its  extraction — freely  opening  the  anterior 
chamber  and  removing  it  from  the  pupil  with  a 
lancet  (Fig.  6,  7).  Technical  difficulties  and 
the  delicacy  of  the  capsule  convert  the  total 
fancied  extraction  into  a veritable  capsulotomy, 
requiring  at  this  time  the  now  classical  spoon  of 
Daviel  for  the  extraction  of  the  crystalline  res- 
idue. With  modifications  in  the  form,  place, 
and  size  of  the  flap,  with  different  methods  to 
practice  the  opening  of  the  capsule  of  the  lens, 
and  various  procedures  to  evacuate  from  the 
chambers  the  greatest  possible  quantity  of  the 
degenerated  substance,  the  operation  of  Daviel 
has  reached  our  day  without  having  acquired  the 
grade  of  perfection  that  he  claimed  for  it  when 
he  conceived  it;  that  is,  total  extraction.  Tn  the 
classical  operation  Avith  capsulotomy  (Figs.  8,  9, 
10,  11),  we  see  how,  after  the  tear  with  the 
cystotome  in  the  capsule,  the  Avhite  degenerated 
portions  of  the  crystalline  lens  fill  the  anterior 
chamber  and  in  the  cut  (Fig.  1 9 ) , we  take  into 
consideration  the  deformity  which  ought  to 
allow  the  eye-ball  to  expel  the  hard  cataractous 
nucleus  with  pressure  by  the  spoon  on  the  cor- 
nea. This  pressure  is  transmitted  to  the  vitreous 
and  then,  in  order  that  said  nucleus  be  expelled, 
it  is  necessary  that  the  vitreous  compress  it  from 
behind  forwards  i.nd  the  spoon  across  the  cornea 
from  beloAv  upwards. 


18 


SENILE  CATARACT 


Figure  6. 

An  ample  flap  is  made  in  the  cornea  by  means  of  two  keratomes ; 
the  first  with  a sharp  point  and  the  second  with  a blunt  for  enlarging 
the  incision. 


Figure  7. 

With  . spatula  elevating  the  flap  and  with  the  knife  needle  curved 
and  pointed,  the  operator  pricks  the  cataract  into  the  hard  nucleus  in 
order  to  extract  it  through  the  pupil 
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Figure  8. 

The  capsulotome,  a cutting  instrument  is  introduced  into  the  deepest 
part  of  the  anterior  chamber  and  by  making  light  pressure  in  with- 
drawing it,  tears  the  capsule  from  below  upwards. 


Figure  9. 

By  pressing  downwards  on  the  inferior  part  of  the  cornea  from  below 
upwards  with  a fla*.  spoon  the  hard  nucleus  is  expelled. 
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Figure  10. 

With  renewed  pressure  and  by  depressing  the  scleral  lip  with  arother 
spoon,  we  endeavor  to  expel  the  remaining  cortical  substance. 
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Figure  12. 

Left — Expulsion  of  the  nucleus. 

Right — Expulsion  of  the  whole  mass.  Notice  the  deformity  of  vitreous 
and  cataractous  material  always  remaining  in  the  posterior  chamber. 


Figure  13. 

After  cicatrization  ~f  ihe  incision  in  the  cornea  notice ; 

Left — Adherence  o.'  the  anterior  with  the  posterior  capsule  and  the 
6pace  of  the  ring  cf  Scmmering. 

Right — The  remains  of  opacity  in  the  pupillary  field. 
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After  the  procedures  of  expulsion,  we  em- 
ploy pressure  for  the  difficult  toilet,  and  the 
introduction  of  different  spoons  into  the  anterior 
chamber  for  the  purpose  of  extracting  the  great- 
est quantity  possible  of  the  cataract  that  was 
left  behind,  but  finding  that  always  a large 
quantity  of  it  remained  in  the  posterior  chamber 
and  iris  angle,  besides  the  capsule  that  remained 
almost  in  its  entirety  (Fig.  13). 

These  particles  of  toxic  degenerated  sub- 
stance should  dissolve  in  the  aqueous  and  be 
eliminated  hv  it.  This  work  of  dissolution  and 
the  elimination  of  said  toxic  substances  cause 
intra-ocular  inflammations  that  produce  iritis, 
favor  infection  and  contribute  by  opacifying  the 
posterior  capsule  to  the  formation  of  secondary 
cataracts  with  more  or  less  adhesion  to  the  iris, 
posterior  synechias,  the  indelible  signs  of  this  in- 
flammation and  consequences  of  the  exudations 
produced  by  it.  Frequently  the  insoluble  re- 
mains of  said  cortical  substance  or  portions  of 
the  capsule  that  were  caught  between  the  lips  of 
the  wound  that  failed  to  unite,  serve  as  a bridge 
of  communication  between  the  interior  and  ex- 
terior of  the  eye,  and  form  the  road  by  which  an 
iridocyclitis  travels  later  (Fig.  14) . Many  have 
been  the  methods  and  modifications  devised  to 
perform  the  greatest  possible  total  extraction; 
eapsulotomy,  iridectomy,  aspiration  of  the 
masses  (Fig.  15),  lavage  of  the  anterior  cham- 
ber (Fig.  16),  etc.,  etc.,  the  innumerable  pro- 
cedures to  prevent  an  incarceration  from  inter- 
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Figure  14. 

Capsular  inclusion  accompanied  by  the  remains  of  the  irido-cyclitis 
that.  produces  the  secondly  cataract  enlarged  by  a focus  of  exudations, 
an  thickened  and  adherent  to  the  secondly  cataract.  The  iris  is 

most  firmly  adherent  to  the  secondly  cataract  like  the  consequences  of  a 
plastic  inflammation — a predisposition  to  secondary  glaucoma. 


Figure  15. 

With  the  thin  canuk  o?  the  aspirator  of  Redaro  one  is  able  to  aspirate 
the  white  masses  without  freeing  the  pupillary  field  from  the  capsule 
and  all  of  the  cortici  1 t ibstance.  There  is  danger  of  aspirating  the  vitreous 
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Figure  16. 

A syringe  having  two  barrels  and  a double  canula,  the  one  for  the 
injection  of  liquids  and  the  other  to  aspirate  the  masses  of  cataractous 
material — a great  part  of  which  adheres  to  the  root  of  the  ^rn  and 
posterior  chamber  if  the  suction  is  not  very  strong.  If  the  suction  .s  too 
intense  serious  complications  may  follow. 

fering  with  perfect  cicatrization  such  os  the  sub- 
conjunctival extraction  (Figs.  17,  18,  19,  20) 
and  conjunctival  suture  of  the  Hr-p  (Figs.  21, 
22,  23).  Nevertheless,  Ophthalmologists  have 
never  been  satisfied  with  their  work  in  the  ex- 
traction of  cataract,  since  in  all  countries  they 
have  conceived  and  described  procedures  of  total 
extraction  and  there  is  none  that  has  solved  the 
problem,  so  sure  is  the  conviction  that  exists  in 
the  minds  of  all  today,  that  the  capsular  remains 
interfere  with  the  results  of  the  operation  in  the 
majority  of  cases. 

These  procedures  of  complete  operation  may 
be  clacs'fied  into  two  groups:  expulsion  and  ex- 
traction. I shall  not  review  all  of  these,  since 
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Figure  17. 

With  a blunt  scissors — according  to  the  technique  of  Zcermach,  we 
separate  the  conjunctiva  from  the  sclera  in  the  middle  lower  portion  of 
the  eye-ball — by  a linear  incision  made  in  the  external  part. 


Figure  18. 

With  a keratomt  wt  open  the  anterior  chamber  subconjunctivally 
in  the  same  place. 


SENILE  CATARACT 


27 


Figure  21. 

Finishing  the  steps  of  capsulotomy  and  extraction  of  the  cataract,  we 
suture  the  conjunctiva— obtaining  in  this  manner  perfect  conjunctival 
apposition  ; yet  all  the  maneuvers  make  the  operation  more  difficult,  and 
we  do  not  prevent  complications  due  to  the  remains  of  the  cataract  left 
in  the  chambers  of  the  eye. 


Figure  22. 

After  separating  the  conjunctiva  put  in  two  purse-string  sutures 
one  at  each  end  of  he  horizontal  meridian— passing  through  the  con- 
junctiva only. 
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Figure  23. 

After  finishing  the  extraction  tie  the  sutures  so  that  conjunctiva 
above  the  cornea  comes  down  almost  to  its  middle— recovering  the  whole 
flap. 


my  critique  would  be  interminable  and  so  a shall 
mention  only  those  most  employed,  dhat  ol 
Smith  (Figs.  24,  25,  26,  27,  28),  which  is,  un- 
doubtedly, the  most  generally  used  of  those  that 
pertain  to  the  first  group  (total  extraction  by 
expulsion) , gives  magnificent  results  in  hands 
perfectly  instructed  by  him,  although  it  is  at- 
tended with  the  difficulty  that  is  often  present 
even  if  there  is  no  hernia  of  the  vitreous,  that  the 
vitreous  is  deformed  and  dislocated,  and  the 
ciliary  region  becomes  traumatized  by  the  slow 
stretching  th?f  causes  the  fibres  of  the  zonula  to 
break.  These  difficulties  are  common  to  all  the 
procedures  of  total  extraction  by  expulsion, 
since  with  them  the  cataract  comes  to  the  exte- 
rior oressed  forward  by  intra-ocular  means  which 
ti  ansmits  in  all  directions  the  pressure  exercised 


SENILE  CATARACT 


29 


Figure  26. 

By  increasing  >he  pressure,  the  wound  is  opened  and  the  border  of 
the  crystalline  lens  a pears  in  it. 
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Figure  28 

Cuts  showing:  On  the  left  the  deformity  that  the  vitreous  and  cornea 
suffer.  On  the  right  the  facility  of  breaking  the  hyaloid  membrane  with 
a spoon  which  we  employ. 


Figure  29. 

The  figure  represents  tl  e classical  experiment,  namely,  that  in  liquids 
a pressure  at  one  point  transmits  itself  to  all  points  with  equal  force. 
A hollow  sphere  with  n.  altlple  openings  on  its  surface  is  filled  with  water 
and  by  making  pressure  through  one  of  these  openings  with  a plunger, 
one  sees  water  com ; out  through  all  the  others  with  equal  force. 
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on  the  surface  of  the  eye  according  to  the  prin- 
ciple of  Pascal  (Fig.  29). 

In  the  second  group  we  encounter  as  a type, 
all  the  procedures  that  seize  the  lens  by  its  an- 
terior surface,  by  means  of  a needle,  a hook,  or  a 
pincette  (Figs.  30,  31,  32),  extracting  by  draw- 
ing it  anteriorly  after  having  tried  to  break  the 
zonula  with  movements  on  the  side  in  different 
directions.  The  forceps,  the  hook,  or  the  needle 
has  a tendency  to  rupture  the  capsule  and  con- 
vert the  operation  into  a capsulotomy;  and  in 
the  cases  that  resist  the  displacement  from  the 
side,  there  are  those  that  produce  with  the  lens 
a rupture  of  the  zonula,  causing  the  lens  to  be 
compressed  in  some  parts  of  the  ciliary  region, 
and  traumatized  on  the  opposite  side  oy  the 
stretching  produced  by  the  traction  of  the  zonula 
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fibres  before  breaking  them.  Moreover,  there 
are  those  who  believe  that  the  posterior  surface 
of  the  convex  lens  is  in  intimate  contact  at  all 
points  of  its  surface  with  the  anterior  surface  of 
the  vitreous  from  the  identical  concavity  and  the 
perfect  juxtaposition  of  the  two  surfaces  produc- 
ing an  adherence  that  renders  it  impossible  to 
extract  the  lens  by  drawing  it  directly  forward 
as  it  would  be  impossible  to  separate  the  two  sur- 
faces (Fig.  33),  by  stretching  in  the  direction  of 
the  arrows  “A”;  it  would  be  necessary  to  disar- 
ticulate the  surfaces,  to  produce  a movement  of 
leverage  as  in  “B”,  movement  giving  the  small- 
est point  of  fulcrum  that  is  represented  by  the 
forceps  or  a needle,  an  effect  impossible  to  exe- 
cute, although  some  authors  depress,  compress- 
ing the  scleral  lip  of  the  wound  with  a spoon 
(Figs.  34,  35),  and  deforming  tlit  patellar 
fossa  in  order  to  break  up  this  adherence,  due  to 
the  exactness  of  the  two  surfaces;  others  com- 
press the  inferior  part  of  the  cornea  (Fig.  36), 
and  by  this  pressure,  procure  deformation  of  the 
patellar  fossa.  It  is  clear  that  these  two  last 
modifications  make  a combination  of  extraction 
and  expulsion  by  which  one  produces  the  above 
defects.  The  idea  of  Kuhns  to  cut  the  zonula 
with  a cutting  instrument  and  extract  the  cata- 
ract would  be  ideal  if  a cutting  instrument  did 
not  have  to  be  manipulated  blindly  in  so  delicate 
a region  and  one  of  such  small  dimensions  as  the 
posterior  chamber  (Fig.  37).  The  zonulatome 
proves  to  be  an  useless  instrument  in  practice. 
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Figure  33 

In  “A” — fey  making  pressure  in  the  direction  of  the  arrows,  adhe- 
sion prevents  us  from  separating  the  convex  lens  from  the  concave,  if 
the  two  have  identical  curvature.  It  is  necessary  to  disarticulate  them 
as  in  “B”  to  accomplish  a movement  of  rotation. 


Figure  34. 

Torok,  after  tianstixing  the  anterior  surface  of  the  lens  with  a 
pincette,  depresses  tie  scleral  lip  with  a spoon. 
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Figure  37. 

kt  ^onu^atoiJ1e  cut  the  zonula  all  around  the  crystalline  lens. 

Notice  the  danger  that  said  maneuver  entails — working  with  a cutting 
instrument  in  the  dark  within  the  posterior  chamber. 
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Considering  the  extremes  in  the  methods  that 
I wish  to  criticise,  it  is  easily  seen  that  the  de- 
fect of  these  techniques  consists  ir>  leaving  the 
remains  of  the  lesion  in  the  interior  of  the  eye 
or  in  producing  ectopias  and  traumatism  in  the 
intra-ocular  organs  and  that  the  ideal  method 
consists  in  cutting  the  zonula  and  drawing  the 
entire  cataract  with  gentleness  to  the  exterior 
without  either  pressure,  stretching,  or  violence. 

(Fig.  88.) 
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Figure  38. 

Comparison  between  the  condition  of  the  region  of  the  lens  after 
Facoerisis  and  after  the  classical  operation.  After  the  former  no  part 
of  lens,  capsule,  or  of  degenerated  substance  remains.  Note  at  the  bottom 
of  the  pupil  the  normal  limit  of  vitreous  humor.  In  the  secor.d  figure 
a secondary  cataract  is  seen. 


Facoerisis  and  Erisifaco 

Facoerisis  consists  in  drawing  the  crystalline 
lens  by  its  anterior  surface,  separating  it  mechan- 
ically without  either  traction  or  violence  of  the 
zonula,  and  extracting  it  completely,  out  of  the 
eve-ball,  without  having  produced  ectopias  or 
traumatism  to  the  intra-ocular  structures.  The 
instrument  employed,  called  the  Erisifaco,  is 
nothing  more  than  a pneumatic  forceps  and  a 
zonulatome.  Figure  89  represents  a longitudi- 
nal section  of  the  Erisifaco  and  of  the  intermit- 
tent or  vibratory  pump  which  is  employed  to 
work  it.  The  suction  cup  has  the  capsule  of  ad- 
herence (1)  and  in  (2)  a eanula  terminating 
in  a conical  screw  (3)  connected  with  (4),  to  a 
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and 


A schematic  cut  of  the 
ensifaco. 


Figrure  39. 

pneumatic  machine  with  vacuum  vibrator 


distributing  part  (5),  which  has  a tube  (6)  that 
mturcates  into  two  smaller  tubes  (7  and  8). 
which  communicate  with  a chamber  (9)  in  which 
two  conical  valves  (11  and  15)  fit  and  coincide  on 
opposite  sides.  The  latter  one  is  capable  of 
closing  the  canal  (7)  if  it  is  adjusted,  or  to  per- 
mit communication  with  the  atmosphere,  if  it  is 
not  open.  The  valve  (11)  prevents  communi- 
cation between  the  channels  ( 8 and  10),  if  it  is 
adjusted,  or  prevents  communication  across  the 
chamber  (9)  if  it  is  somewhat  separated  from  its 
screws  to  the  bill  of  the  valve  (15)  and  said  valve 
seat  The  valve  (11)  has  an  index  (12)  which 
(11)  is  set  below  the  action  of  a spring  compres- 
sion (1.3)  held  by  means  of  a cap  (14).  The 
canal  (10)  communicates  with  another  (17) 
which  terminates  in  a conical  widening,  into 
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which  fits  the  cap  (18)  with  an  internal  space 

(19)  and  terminates  with  a small  projection 

(20)  that  serves  to  close  the  tube  that  transmits 
the  vacuum  from  the  pump  which  we  shall  de- 
scribe  below. 

When  operating  the  pump  with  its  intermit- 
tent suction,  this  vacuum  is  not  produced  in  tie 
suction  cup,  because  the  spring  (13)  maintains 
the  valve  (15)  somewhat  separated  from  its  seat 
by  communication  with  the  tube,  and,  theiefoie, 
the  canula  (2)  with  the  atmosphere,  as  the  valve 
(11)  is  applied  perfectly  against  its  seat.  It 
obstructs  the  communication  between  the  tubes 
(8  and  10)  and  consequently  that  of  the  canula 
(2)  with  the  vacuum  intermittent  pump. 

When  one  wishes  to  establish  a vacuum  in- 
stantaneously in  the  suction  cup,  he  closes  the 
valve  (15)  which  automatically  compels  (11) 
to  separate  from  its  seat  on  account  of  the 
threaded  joint  existing  between  said  valves  (15  ) 
and  the  threaded  bill  (12)  of  the  valve  (11), 
then  said  valve  (15)  adheres  to  the  cataract  b\ 
the  force  of  the  atmospheric  pressure  deforming 
and  transmitting  it  by  jerks  to  the  interruptions 
of  the  vacuum  p :oduced  by  the  intermittent 
pneumatic  machine.  AVhen  the  operator  wishes 
to  suspend  the  effect  of  this  vacuum,  it  suffices 
to  open  the  valve  (15),  (11)  closing  itself.  Ac- 
cording to  the  physical  conditions  of  different 
cataracts,  it  is  necessary  to  graduate  the  inten- 
sify of  the  vacuum  produced  intermittently  and 
keeping  in  mind  that  this  vacuum  is  not  abso- 
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lute,  but  just  sufficient  to  produce  a relative 
rarefaction  of  the  air  which  the  suction  cup  pro- 
duces in  its  interior. 

The  above  mentioned  graduation  is  produced 
by  means  of  an  arrangement  of  grooves  (21) 
and  (22)  placed  in  the  cap  (18),  and  in  its  coni- 
cal seat  (17) . This  regulator  has  been  placed  in 
some  models  in  the  eminence  (36)  of  the  pneu- 
matic machine  or  in  the  vacuometer  contained  in 
the  vacuum.  The  machine  is  composed  of  two 
parts:  the  upper  (23),  contains  the  electric 
motor  of  which  (24)  is  the  induction  coil,  (25) 
and  (26)  the  primary  coils  and  (27)  the  collec- 
tor. The  motor  carries  a flexible  shaft  (28)  at 
the  end  of  which  is  fixed  the  rotary  cylinder 
(29),  which  has  in  (30)  a cylindical  perforation 
crossing  diametrically  from  part  to  part  in  which 
lodges  the  piston  (31),  which  is  a solid  cylindri- 
cal body  capable  of  sliding  within  its  case,  per- 
fectly adjusted.  Said  cylindrical  body  has  in 
(32)  a notch  or  fissure  in  Avhich  a spike  (33) 
penetrates,  fixed  in  the  bottom  of  the  groove 
(34),  that  serves  as  a coupler  to  the  cylindrical 
rotary  cylinder  (29).  When  the  cylinder  (29) 
assumes  rotation,  the  piston  undergoes  a move- 
ment of  vacillation  within  its  case  (30),  forced 
by  the  coupling  existing  between  the  fixed  spike 
or  nail  (33),  and  the  fissure  (32);  (35)  is  a 
tube  that  goes  from  the  groove  (34)  to  the  open- 
ing  (36),  where  there  is  a nozzle  coupled  with  a 
rubber  tube  by  which  the  force  of  the  vacuum 
is  transmitted  to  the  suction  cup;  the  orifice  of 
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the  tube  (35)  in  the  groove  (34),  rises  to  the 
level  of  the  perforation  (30)  in  which  is  the  case 
of  the  piston  (31) . At  the  same  level  arises  an- 
other tube  (37),  that  opens  in  the  groove  (34) 
and  in  the  upper  chamber;  in  the  opening  of 
said  tube  (37)  and  in  the  groove  (34),  is  a fis- 
sure (39)  that  has  an  extension  at  45  degrees 
in  the  cylindrical  wall  of  said  groove.  By  work- 
ing the  apparatus  when  the  piston  (31)  presents 
at  the  front  of  the  orifice,  this  rises  at  a distance 
from  the  periphery  of  the  rotary  cylinder  (29) 
and  for  this  reason  having  left  a space  of  vacuum 
(30) , this  vacuum  is  transmitted  across  the  tube 
(35)  and  the  coupling  tube,  to  the  suction  cup  in 
which  the  air  is  rarified,  and  if  it  is  closed,  its 
communication  (7)  with  the  atmosphere,  'lhe 
air  that  has  filled  the  space  is  expelled  across  the 
fissure  (39)  and  the  tube  (37)  towards  the 
chamber  (38) . This  chamber  to  a certain  height 
and  all  the  interior  portion  of  the  apparatus  con- 
tains a supply  of  lubricating  oil  for  the  hermeti- 
cal  adjustment  of  all  the  pieces,  leaving  a level 
up  to  40.  The  air  that  flows  out  of  the  tube  (37) 
up  to  the  chamber  (38) , passes  through  the  mass 
of  oil  and  goes  outside,  through  a small  tube 
(41),  which  is  there  for  that  purpose.  The  pump 
operates  by  an  electric  motor  (24),  (25),  (26), 
(27),  of  which  coupling  pieces  are  in  the  inside 
of  (42),  (43),  producing  in  the  rotary  cylinder 
(29),  tiie  movements  already  explained  by  the 
piston  (31),  in  such  a way  that  repeated  periods 
of  vacuum  are  obtained  in  the  tube  (35) , and 
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consequently  in  the  suction-cup  these  periods 
being  so  much  more  frequent  according  to  the 
revolutions,  that  the  rotary  cylinder  may  make, 
which  condition  may  be  graduated  by  the  vis- 
cosity of  the  oil  which  is  introduced  into  the 
pump,  for  the  greater  the  resistance  may  be,  the 
greater  will  be  the  resistance  the  motor  will  have 
to  overcome,  and  the  less  will  be  the  velocity.  A 
perfect  adjustment  of  the  valves  and  cones  is 
indispensable  in  this  instrument  for  the  success 
of  the  operation,  for  which  reason  it  is  necessary 
to  keep  the  adjustments  perfectly  clean. 

The  Operation:  Its  Preparation 
and  Technique 

1.  Operating  Room:  In  the  operating  room 
the  light  ought  to  be  diffuse  and  of  little  inten- 
by  a photophore  in  such  a way  that  one  may  see 
sity,  and  the  operative  field  illuminated  obliquely 
through  the  cornea,  the  finest  details  in  -,he  in- 
terior of  the  chamber,  being  able  in  this  manner 
to  make  the  work  of  extraction  the  same  in  every 
instance.  Assistants  must  not  talk  and  only  the 
operator  should  speak  to  the  patient. 

The  instruments  should  be  arranged  always 
in  the  same  order  on  a special  tray  at  the  level  of 
the  patient’s  neck  (Figs.  40,  41),  in  order  that 
the  operator  who  finds  himself  placed  at  the  head 
of  the  patient  may  be  able  to  take  any  one  of 
them  without  hesitation,  never  losing  view  of 
the  operative  field.  Said  instruments  should  be 
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examined  with  scrupulous  care  previously  and 
sterilized  by  dry  heat  in  a metallic  box  or  by 
boiling. 

Sutures  are  previously  sterilized  either  in  the 
autoclave  or  by  boiling  and  are  kept  sealed  in 
glass  tubes  full  of  alcohol. 

The  operator  and  his  assistant  shoidd  use 
gowns,  masks  and  silk  gloves.  In  a hospital 
service  it  is  useful  to  have  two  contiguous  oper- 
ating tables,  with  two  assistants  or  nurses;  while 
one  of  them  is  occupied  at  one  table  with  the 
operator,  the  other  arranges  the  adjoining  table, 
changing  and  preparing  a new  patient.  In  this 
way  it  is  possible  to  do  a large  number  of  oper- 
ations in  a short  time. 


Figure  40. 

The  operator  at  the  head  of  the  patient,  the  assistant  at  the  right, 
the  instruments  placed  at  the  level  of  the  neck  of  the  patient  and  a fixed 
pb'_+ophore  obliquely  illuminating  the  operative  field. 
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Figure  41. 

Reading  from  left  to  right — 

a.  Elevator  of  Desmarres. 

b.  Fixation  forceps  of  Landolt. 

c.  Knife  of  Pannas. 

d.  Iris  forceps  of  Hess. 

e.  Scissors  of  Pasheff. 

f.  Stilette  of  Daviel. 


2.  Preparation  of  the  Patient:  Before 
operation  the  skin  of  the  lids  and  contiguous 
parts  are  washed  with  soap  and  watei  followed 
by  an  application  on  the  eyelashes  and  lids  of  a 
4 per  cent  solution  of  silver  nitrate  and  a light 
friction  on  the  ciliary  border  with  oil  containing 
bin-iodide  of  mercury.  The  fornices  of  the  con- 
junctival sac  are  flushed  w:ch  sterilized  serum  by 
a jet  from  an  aseptic  flask  (Fig.  42),  covering 
the  lids  with  gauze  soaked  in  a 1-1000  solution 
of  hermophenyl,  and  between  the  lids  is  depos- 
ited a quantity  of  ointment  containg  5 per  cent 
of  the  chlorides  of  euphthalmine  and  cocain,  in 
order  to  produce  anesthesia  and  the  necessary 
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Figure  42. 

The  irrigators,  the  syringes,  and  other  instruments  employed  for 
washing  out  the  fornix  of  the  conjunctival  sac,  do  not  require  the  condi- 
tions of  absolute  sepsis  nor  do  they  need  to  be  directly  accessible. 

dilatation  of  the  pupil,  which  is  usually  obtained 
in  most  patients  with  one  application  in  an  hour 
and  a half. 

After  the  patient  is  placed  on  the  operating 
table  and  the  sterile  field  of  operation  exposed 
by  uncovering  both  eyes,  we  make  an  injection 
of  1-100  novocaine  necessary  to  produce  tem- 
porary paralysis  of  the  orbicularis,  according  to 
the  technique  of  Vanlint  and  Villiard  (Fig.  43) 
and  a second  flushing  of  the  fornices  of  the  con- 
junctival sac,  holding  the  upper  lid  both  times 
with  forceps;  instil  a few  drops  of  a collyrium 
containing 

Chloride  of  euphthalmine,  0.25  grammes. 
(4  grains.) 

Hydrochloride  of  cocain,  0.25  grammes. 
(4  gra’ns.) 
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Figure  43. 

M.iSS?tl?0d  °1  proce2urf  in  thre*  injections  of  Novocain— 5 drahms 
U.100J  in  order  to  effect  complete  relaxation  of  the  orbicularis  palpebrarum. 


Solution  of  adrenaline  1-1000,  3.  CC.  (4.5 
minims.) 

Solution  of  sodium  chloride,  6-1000,  3.  CC. 
(45  minims.) 

A second  instillation  of  the  collyrium  is  made 
three  minutes  after  the  first,  and  a third  three 
minutes  later.  We  wait  five  minutes  before  be- 
ginning the  operation  during  which  time  the  pa- 
tient is  requested  to  look  up  and  down,  and 
gently  close  the  eyes. 

3.  Fixation:  The  assistant,  standing  at  the 
right  of  the  surgeon  with  his  left  hand  raises 
the  upper  lid  with  the  retractor  of  Desmarres 
or  Fisher;  Avith  his  other  hand  he  separates  the 
lower  lid  (Fig.  44),  while  the  surgeon  takes 
hold  of  the  conjunctiva  and  subconjunctival  tis- 
sues with  the  forceps  of  Landolt,  one  millimeter 
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Figure  44. 

The  upper  lid  is  held  lightly  with  a hook  and  the  inferior  lid  depresse 
gently  with  the  thumb  of  the  assistant. 


Figure  45. 

Tiie  forceps  of  Landholt  holds  and  fixes  the  conjunctiva,  atoutl  mm 
•elov  the  scleVo-corneal  junction  of  the  vertical  meridian,  without  making 
".assure  on  the  globe. 


SENILE  CATARACT 


49 


from  the  lower  extremity  of  the  cornea  on  the 
vertical  meridian  (Fig.  45),  without  producing 
any  pressure  on  the  eyeball. 

The  lid  speculums,  frequently  employed,  make 
pressure  upon  the  eyeball  and  do  not  maintain 
sufficient  separation  of  the  lids  from  it.  The 
fixation  at  the  nasal  extremity  of  the  horizon- 
tal diameter  of  the  cornea,  so  much  proclaimed, 
facilitates  pressure  on  the  globe  at  the  time  of 
puncture  with  the  Graefe  knife. 

4.  Section  of  the  Flap:  This  ought  to  in- 
clude the  superior  two-fifths  of  the  cornea  and 
cut  throughout  its  entire  extent  in  the  sclero- 
corneal  margin,  or  better  yet,  with  a small 
tongued  conjunctival  flap  in  its  middle  third. 
The  puncture  should  be  one  millimeter  above 
the  horizontal  diameter  of  the  cornea ; Graefe’s 
knife  held  like  a writing  pen  in  the  right  hand 
for  the  right  eye  and  in  the  left  hand  for  the  left 
eye,  (if  the  surgeon  is  ambidextrous),  should 
traverse  the  thickness  of  the  cornea  in  the  direc- 
tion of  its  radius  of  curvature  (Fig.  46),  keep- 
ing its  blade  parallel  to  the  iris  as  well  as  ready 
when  it  enters  the  anterior  chamber  with  a slow 
and  progressive  movement,  to  advance  always 
parallel  to  the  iris  and  the  horizontal  meridian  of 
the  cornea  until  it  arrives  ai  the  point  of  counter- 
puncture which  should  be  symmetrical  to  the 
puncture  (Fig.  47),  keeping  in  mind  that  on 
account  of  the  corneal  refraction,  one  sees  the 
point  a millimeter  behind  the  sclero-corneal 
margin. 
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Figure  48. 

Incision  of  the  internal  third  of  the  flap. 


When  the  knife  appears  at  the  counter-punc- 
ture still  penetrating,  it  should  move  upwards 
cutting  the  internal  third  of  the  flap  (Fig.  48^ 
We  then  draw  the  instrument  back  in  such  a 
way  that  its  handle  is  directed  upward  cutting 
the  third  of  the  flap,  corresponding  to  th°  site  of 
the  puncture  (Fig.  49).  A little  change  in  the 
horizontal  plane  of  the  blade  will  produce  a flow 
of  aqueous  humor,  shallow  the  anterior  chamber, 
and  will  prevent  finishing  the  flap  correctly;  the 
middle,  or  the  last  part  of  the  incision  is  made  by 
diverting  the  blade  backward  toward  the  scler- 
otic, finishing  with  a large  con  junctival  flap  that 
is  limited  by  directing  the  edge  of  the  instrument 
forward  (Figs.  50,  51).  During  the  incision 
the  eye  ought  not  suffer  the  slightest  displace- 
ment, or  deformity,  nor  stretching,  which  is  ac- 
complished by  using  a perfect  knife,  making  a 
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Figure  51. 

End  of  the  conjunctival  flap. 

radiate  puncture,  moving  the  hand  with  uniform 
care,  being  always  careful  not  to  make  pressure 
with  the  fixation  forceps.  An  excessive  scleral 
flap  or  a section  not  uniform  or  even,  or  a difli- 
cult  incision  predisposes  to  accidents  during  :he 
operation  or  post-operative  complications.  It  is 
very  useful  to  employ  a suture  in  the  conjunc- 
tival flap  (Fig.  52),  or  better  still  previously, 
that  of  Suarez  de  Mendoza,  if  the  flap  is  purely 
corneal  (Fig.  84). 

5.  Iridectomy:  If  it  is  a question  of  a more 
voluminous  cataract,  very  intumescent,  an  iri- 
dectomy is  indicated.  Without  doubt  this  con- 
dition predisposes  to  incarceration  of  the  fibres 
of  the  zonula  which  we  have  previously  stated, 
is  a disadvantage. 

If  we  seek  absolute  security  as  to  hernia  of 
the  iris  by  observing  the  advantages  of  simple 
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Figure  52. 

The  forceps  hold  the  conjunctival — lips  of  the  wound — in  order  to  bet- 
ter apply  a suture. 

extraction,  we  buttonhole  the  iris,  sparing  the 
sphincter  pupillae,  according  to  the  technique  of 
Hess;  by  this  operation  a small  pinched  up  piece 
is  cut  off  in  the  more  peripheral  part  of  the 
iris  with  a very  tiny  scissors,  resembling  that  of 
DeWecker,  under  the  cornea  without  drawing 
the  iris  outside  the  wound  (Figs.  53,  54). 

6.  Extraction  : At  this  time,  no  kind  of  fixa- 
tion of  the  eyeball  should  he  employed;  the  as- 
sistant holds  the  lower  lid  by  maintaining  slight 
separation  from  the  eye,  whilst  the  operator  with 
the  left  hand  elevating  the  upper  lid  anteriorly 
with  the  elevator  (Fig.  55),  asks  the  patient  to 
look  down ; taking  the  Erisifaco  in  the  right  hand 
as  I endeavored  to  indicate  in  the  engraving  No. 
56,  without  making  the  least  pressure  on  the 
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Figure  54. 

sphincter excision  ' f che  iris  ought  to  very  small  and  far  from  the 
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valve,  we  introduce  the  suction  cup  into  the  an- 
terior chamber  at  the  site  of  the  puncture  for  the 
right  eye,  and  at  the  counter-puncture  for  the 
left  eye,  as  far  as  the  center  of  the  pupil  or  even 
a little  lower,  behind  the  iris  (Fig.  57),  sliding 
it  above  the  capsule  without  making  the  slightest 
pressure  on  it,  then  placing  it  completely  on  all 
its  surface.  Without  the  slightest  movement  of 
the  instrument,  we  press  the  button  Avith  the 
thumb  and  give  passage  to  the  vacuum. 

the  rarefaction  of  the  air  in  the  tiny  suc- 
tion cup,  it  adheres  to  the  lens,  Avhich  ought  to  fit 
perfectly,  adapted  to  the  surface  of  its  border, 
deforming  it,  by  shortening  its  greatest  diameter 
and  displacing  the  nucleus;  and  as  the  intensity 


Figure  57. 

Le.ft:  T*le  suction-cut?  cPpMed  to  the  crystalline  lens— which  is  in  its 
normal  position — is  lightly  introduced  into  the  posterior  chamber. 

. dislocation  of  the  lens  acted  on  by  the  vacuum,  the  posi- 

tion of  the  nucleus,  uni  the  rupture  of  the  fibres  of  the  zonula  are  shown. 
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increases  by  the  intermittence  or  it  may  be  by  the 
smallest  jerks,  it  imparts  to  the  entire  crystal- 
line system  a vibration  sufficiently  intense  to  rup- 
ture the  fibres  of  the  zonula  (Fig.  58)  ; this 
vibration  is,  moreover,  sufficiently  rapid  to  rup- 
ture the  fibres  around  , the  lens  although  the 
movement  does  not  reach  the  peripheral  inser- 
tion of  the  same. 

The  intensity  to  he  used  in  each  case  varies 
between  50  and  70  cm.  Hg.  according  to  the 
elasticity  of  the  lens,  or  the  state  of  maturity  of 
the  cataract.  These  figures  hold  a certain  rela- 
tion to  the  age  of  the  subject;  the  only  thing 
that  indicates  the  degree  of  vacuum  to  employ 
in  each  case  is  the  practice  of  making  preliminary 
and  careful  examination  of  the  physical  condi- 
tions of  the  cataract  (Fig.  110). 


Figure  58. 

Tracings  of  the  vibrations  of  the  Erisifaco,  by  Prof.  E.  Gallemaerts. 
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As  the  intensity  corresponds  to  the  height  of 
the  wave,  with  insufficient  intensity  the  fibres  of 
the  zonula  do  not  rupture;  with  an  excessive 
intensity  we  may  break  the  capsule.  In  the 
first  case  the  cataract  is  loosened  from  the  Erisi- 
faco;  in  the  second  case  a large  cystotomy  is 
made. 

Once  having  caught  hold  of  the  crystalline  lens 
by  the  force  of  the  vacuum,  and  torn  the  fibres 
of  the  zonula,  in  order  to  withdraw  the  cataract 
from  its  position,  if  an  iridectomy  has  been  made 
it  is  sufficient  to  raise  its  superior  border  whilst 
it  works  upward  (Fig.  59,  60),  in  such  a way 
that  the  inferior  border  of  the  lens  follows  the 
curve  of  the  patellar  fossa  (Fig.  61),  in  contact 
with  it,  without  exerting  the  least  pressure  or 
producing  friction  on  its  posterior  surface.  To 
finish  this  operation,  we  direct  the  cataract  at 
this  time  toward  the  scleral  lip  of  the  wound, 
raising  the  flap  by  the  suction  cup  which  is  in- 
troduced into  the  anterior  chamber  (Figs.  62,  63, 
64). 

If  we  try  to  remove  the  cataract  by  the  mid- 
dle part  of  the  flap,  the  elevator  is  in  the  way, 
or  it  is  necessary  to  raise  the  flap  a great  deal, 
doing  which,  the  patient  could  not  look  down  suf- 
ficiently; nor  ought  we  open  the  palpebral  fis- 
sure excessively;  an  immeasurable  opening  of 
the  lids  or  an  excessive  depression  of  the  eye  pre- 
disposes to  hernia  of  the  vitreous. 
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Figure  60. 

The  inferior  border  of  the  lens  is  advanced  by  bringing  it  upward. 
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Tumblers:  (My  usual  method).  Simple  ex- 
traction with  the  peripheral  buttonhole  is  made, 
and  the  lens  is  removed  by  its  inferior  border,  or 
upside  down,  which  is  obtained  by  making  it 
rise  at  first  directly  from  above  (Fig.  65),  less 
than  one  millimeter  toward  the  corneal  incision 
and  making  its  inferior  border  rub  on  the  pos- 
teiior  surface  of  the  iris  (Fig.  66),  .in  which 
movement  all  the  posterior  surface  of  the  iris 
( rigs.  67,  68),  remains  in  contact  with  the  pos- 
terior part  of  the  cornea  (Fig.  69),  and  is  fin- 
ished like  a combined  extraction  (Figs.  70,  71), 
directing  it  towards  the  opposite  side  to  the  en- 
trance of  the  suction  cup  and  grazing  in  this 
ease  the  scleral  lip  of  the  wound  with  it  (Figs. 
72,  73,  74).  Nevertheless,  in  Morgagnian  cat- 
aracts, or  in  the  hard  and  contracted,  the  method 
of  extraction  may  be  described  as  the  combined 
or  simple. 

During  the  course  of  manipulations  of  extrac- 
tion which  ought  to  he  done  with  slowness  and 
care,  it  is  necessary  that  the  patient  look  very 
low,  so  that  the  lids  being  drawn  away  from  the 
eye  may  not  make  pressure  on  the  globe  and  any 
positions  that  the  cataract  gels  in  during  this 
time,  could  not  compress  the  vitreous. 

7-  Toilet:  In  cases  of  simple  extraction,  or 
those  with  a peripheral  buttonhole  of  the  iris,  one 
should  employ  a y2  per  cent  ointment  of  Eserin 
since  the  miosis  it  produces  prevents  incarcera- 
tion of  the  fibres  in  the  lips  of  the  wound  and  in 
the  combined  extraction  I use  the  repositor, 
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Figure  66. 

The  crystalline  lens  is  raised  less  than  one  millimetre  towards  the  top. 

f 


Figure  66. 

T>i  novement  of  rotation  commences  in  such  a way  that  the  supe- 
rior border  of  the  crystalline  lens  follows  the  patellar  fossa  from  above 
dov/nwards. 
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Figure  69. 

Represents  the  last  period  of  rotation. 


Figure  70. 

Withdrawing  the  instrument  from  the  eye  the  cataract  is  removed 
completely. 
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Figure  71. 

In  terminating  the  extraction  notice  that  the  pupil  is  black,  central, 
and  round,  and  that  we  have  not  left  within  the  eye  the  least  remains  of 
the  lesion. 


Figure  72. 
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gently  entering  into  the  wound  as  far  as  the 
angles  of  the  coloboma  in  order  to  procure  per- 
fect reposition.  If  the  flap  has  been  sclero-con- 
junctival,  we  see  that  this  little  tongue  flap  of 
conjunctiva  is  well  replaced;  or  we  tie  the  suture 
if  we  have  used  one,  and  we  suture  it  twice  if  we 
consider  it  convenient  (Fig.  75).  A folding  of 
the  conjunctival  flap  may  retard  cicatrization. 
With  forceps  we  withdraw  small  coagula  that 
may  remain  in  the  conjunctival  wTound. 

8.  Bandage:  The  patient  should  close  both 
eyes,  carefully,  as  in  sleep  and  the  entire  palpe- 
bral fissure  is  covered  with  vaseline  containing 
bichloride  of  mercury  1-3000  to  destroy  the 
germs  that  grow  along  the  eye-lashes  outside  of 
the  skin.  A small  oval  pad  made  of  gauze  4 or 
5 centimeters  in  size,  is  adjusted  to  the  lids 
moistened  carefully;  a little  wad  of  cotton  should 
fill  up  the  orbital  cavity  just  to  the  level  of  the 
eyebrow  without  extending  beyond  it,  cover  the 
whole  with  gauze  shaped  like  an  eye  flap  for 
horses,  that  we  fasten  with  a strip  of  adhesive 
plaster  in  the  manner  shown  in  the  plate  (Fig. 
76).  We  see  that  this  bandage  does  not  go 
beyond  the  perimeter  of  the  orbits. 

Prepared  bandages  with  a layer  of  cotton  of 
uniform  size  between  the  gauze  should  be  re- 
jected. Bandages  all  around  the  head  produce 
unequal  pressure  with  each  movement  on  the 
pillow. 

9.  After  Treatment:  Three  or  more  days 
following  the  operation,  both  eyes  are  bandaged 
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after  which  the  operated  eye  only  is  kept 
bandaged  for  a week.  During  this  period  of 
time,  in  general,  no  treatment  of  any  kind  ought 
to  be  instituted,  since  if  the  operation  has  been 
performed  by  observing  the  necessary  rules  in 
every  case  to  the  letter,  the  greater  number  of 
patients  will  not  present  any  reaction  or  com- 
plications; the  pupil  will  be  black,  central  and 
round,  reacting  to  the  light  by  iridodonesis. 

ACCIDENTS  DURING  OPERATION 
AND  POSTOPERATIVE 
COMPLICATIONS 

1.  If  the  patients  are  well  prepared,  there  is 
very  rarely  any  difficulty  in  performing  a peri 
pheral  iridectomy.  However,  by  reason  of  ex- 
cessive pupillary  dilation,  the  iridectomy  may 
become  a total  one  with  the  result  of  an  involun- 
tary combined  extraction. 

2.  After  incision  of  the  flap,  sometimes  the 
pupil  contracts  rendering  difficult  the  applica- 
tion of  the  suction-cup  which  succeeds,  never- 
theless, with  a little  skill,  in  case  the  iris  gets 
between  the  lens  and  the  suction-cup,  (Fig.  77) 
it  suffices,  after  having  given  the  lens  the  turn 
within  the  anterior  chamber,  to  interrupt  the  pas- 
sage of  the  vacuum,  allowing  entrance  of  the 
atmospheric  pressure  into  the  suction-cup  by 
which  the  cataract  is  loosened  and  to  take  hold 
again. 
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Figure  77. 

Left:  The  suction  cup  has  pinched  the  iris  at  its  inferior  portion 
by  not  having  entered  the  pupil  due  to  its  slipping  on  the  lens 

Right:  The  pinching  is  on  the  superior  part  of  the  pupil  a.-'  was 
occasioned  by  placing  the  suction  cup  too  far  above. 


3.  Rupture  of  the  Capsule:  A This  may 
occur  at  the  moment  the  cataract  is  drawn  upon 
(Fig.  78)  indicating  that  we  hare  made  a mis- 
take by  employing  a vacuum  of  excessive  inten- 
sity. B.  In  some  young  subjects  with  a zonula 
of  more  resistance  one  may  tear  the  capsule  at 
its  border  (Fig.  79)  and  if  the  entire  capsule 
and  its  nucleus  are  extracted,  the  remains  of  the 
cortical  substance  are  left  in  the  chamber  of  the 
eye.  C.  In  completing  the  extraction,  the  lips 
of  the  wound  by  squeezing  the  cataract  may 
rupture  the  capsule  (Fig.  80)  and  generally  in 
this  case  the  contents  of  the  capsule  may  be 
scattered  outside  of  the  chamber  of  the  eye  in 
the  fornices  of  the  conjunctival  sac.  Rupture 
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Figure  78. 

Rupture  of  Capsule  a. 

Left:  The  capsule  is  broken  within  the  cup  or  sucker,  and  the  mass 
fills  up  its  channel  causing  a result  like  that  in  a capsulotomy. 

Right:  The  capsule  is  broken  outside  of  the  suction  cup  and  it  ex- 
tracts only  the  nucleus. 


Figure  79. 

Rupture  of  the  Capsule  b. 

The  rupture  is  on  a line  with  the  zonula  and  the  erisifaco  is  able 
to  extract  the  nuc.eu>  with  its  capsule  and  a large  part  of  its  contents. 
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Figure  80. 

Rupture  of  the  Capsule  c. 

When  the  cataract  is  squeezed  by  the  lips  of  the  wound — on  the 
right  the  mass  of  cataract  is  scattered  in  the  anterior  and  posterior  cham- 
bers, and  on  the  left  into  the  fornix  of  the  conjunctiva. 

of  the  capsule  produces  no  other  inconvenience 
than  converting  a total  extraction  into  a cap- 
sulotomy;  this  is  much  less  frequent  when  the 
surgeon  is  skilled  in  the  operative  procedure. 

4.  Loss  of  Vitreous:  This  occurs  only  when 
the  operator  makes  undue  pressure  on  the  eye- 
ball, or  on  the  cataract  by  misplacement  of  the 
suction-cup  (Fig.  81)  or  ■+'  the  patient  contracts 
the  oi'bicularis  palpebrarum.  It  occurs  very 
rarely  with  a paralysis  of  the  orbicularis.  Post- 
operative complications,  if  the  operation  has  been 
done  without  accident  and  if  the  patient  has  not 
committed  any  imprudence  during  the  first  three 
days,  do  net  occur  save  in  the  most  exceptional 
cases.  At  times  during  the  three  or  four  days 
following  the  operation,  a slight  traumatic  kera- 
titis occurs,  which  is  unimportant.  If  we  have 
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Figure  81. 

, ^he  suction  cup  not  being  perfectly  placed  on  the  crystalline  lens 
before  using  the  vacuum,  is  able  to  produce  a hernia  of  the  vitreous  as 
seen  on  the  left  or  to  aspirate  it  as  seen  on  the  right.  One  should  not 
produce  the  vacuum  in  the  suction  cup  if  the  cup  has  not  been  well 
placed  on  the  lens  nor  if  the  cataract  has  been  displaced. 

done  a combined  extraction,  an  incarceration  of 
the  zonular  fibres  and  the  angles  of  the  coloboma 
in  the  lips  of  the  wound  is  possible,  producing 
by  retraction  in  the  cicatrix,  a plastic  iridocy- 
clitis, and  secondary  glaucoma.  In  the  cases  of 
difficult  extraction  in  which  the  iris  was  included 
in  the  suction-cup,  a slight  iritis  may  supervene. 
If  during  the  course  of  the  operation  the  capsule 
has  ruptured,  the  complications  are  the  same  as 
those  that  are  produced  by  the  capsulotomy.  In 
the  cases  of  hernia  of  the  vitreous,  if  we  succeed 
in  excising  it  and  coaptmg  the  lips  of  the  wound 
with  the  suture,  the  pupil  remains  black,  central, 
round,  and  like  one  following  slight  opacities 
of  the  vitreous  which  slowly  disappear.  In  ob- 
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streperous  patients  who  are  restless,  who  cough, 
who  are  inclined  to  vomit,  or  have  received  any 
injury,  if  the  operation  has  been  performed  with 
a peripheral  iridectomy  and  suture  ot  the  con- 
junctival flap,  the  complication  is  limited  mostly 
to  a slight  subconjunctival  opening  of  the  wound 
and  a drop  of  hyphaemia,  a complication  that 
disappears  after  twenty-four  hours  of  rest  with- 
out further  consequences.  Nevertheless,  during 
some  weeks  after  the  operation  in  these  patients, 
one  sees  the  vitreous  herniate  through  the  pupil 
as  shown  in  plate  No.  82. 


Figure  82. 

Left • The*  opera* W post-operative  conditions  have  been  norma,. 

bra 

two  or  three  day,:  a°ter  the  operation. 


To  avoid  this  complication,  I am  inclined  more 
even'  day  to  use  the  suture  of  Suarez  de  Men- 
dczc  which  maintains  the  lips  of  the  incision  in 
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Figure  83. 

With  a knife  we  cut  in  the  superior  part  of  the  sclero-corneal 
margin  one-half  the  thickness  of  the  cornea. 


Figure  84. 

We  pass  through  "he  two  lips  of  the  incision  with  a small  corneal 
needle. 
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Figur^  85. 

With  a small  hook  we  carry  the  thread  away  from  the  bottom  of 
the  incision  placing  the  threads  conveniently  to  be  able  to  enter  the 
wound. 


Figure  86. 

To  finish  the  flap,  the  knife  ought  to  come  out  exactly  at  the  bottom 
of  ihe  incision  previously  made. 
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Figure  87. 

Finishing  the  operation  and  tying  the  suture,  the  lips  of  the  wound 
should  be  perfectly  coapted,  without  having  the  silk  enter  into  the  cham- 
ber of  the  eye. 

intimate  union,  preventing  thus  the  exit  of  the 
aqueous  humor,  the  cause  of  this  trouble,  (Figs 
83,  84,  85,  86,  87). 

From  careful  study  of  the  clinical  historic®  of 
the  operated,  one  concludes  that  all  operative 
and  post-operative  accidents  are  caused  by  an 
unforseen  fault  of  technique,  or  uruliness  on  the 
part  of  the  patient  and  that  most  of  fhe  successes 
depend  upon  simple  extraction  with  peripheral 
buttonhole  of  the  iris,  suture  of  the  flap  and  tem- 
poral paralysis  of  the  orbicularis. 

The  lack  of  reaction  a’  symptoms  due  to  the 
simplicity  of  the  surgical  manipulations  and  the 
absence  of  the  crystalline  remains  in  the  cham- 
bers of  the  eye,  shorten  the  duration  of  conva- 
lescence, and  assure  a normal  visual  acuity. 


80 


SENILE  CATARACT 


PREPARATIONS  AND  EXPERI- 
MENTS TO  EXPLAIN  THE 
MECHANICS  OF  THE 
OPERATION 

To  understand  thoroughly  the  technique  of 
said  operation  and  the  mechanics,  it  is  necessary 
to  make  beforehand,  a number  of  anatomical 
preparations  and  experiments.  The  lens  is  held 
in  place  solely  by  the  zonula  of  Zinn;  noimally, 
it  is  attached  neither  to  the  vitreous  nor  to  the 
iris;  it  is  surrounded  entirely  by  the  aqueous 
humor,  but  much  less  on  the  posterior  surface 
which  is  in  contact  with  the  hyaloid  membrane 
in  the  patellar  fossa.  The  zonula  of  Zinn  is 
not  a membrane;  it  is  a bundle  of  fibres  very 
close  to  each  other,  but  isolated,  which  manifest 
themselves  within  the  posterior  chamber,  bathed 
in  the  aqueous  humor,  and  are  inserted  on  the 
crystalline  lens  in  three  distinct  pi  aces,  some  on 
the  equator  of  the  lens,  others  a little  forward 
on  the  anterior  surface  and  the  remainder  on 
the  posterior  surface  (Fig.  88)  in  such  a way 
that  we  are  able  to  classify  them  according  to 
their  crystalline  insertions,  into  pre-equatorial 
(a),  equatorial  (b),  and  post-equatorial  (c). 
The  most  anterior,  the  pre-equatorial  are  in- 
serted into  the  ora  serrata;  the  post-equatorial 
crossing  the  first  are  directed  toward  the  ciliary 
process  and  the  intermediate  have  their  pe- 
ripheral insertions  between  the  two  preceding  in 
the  ciliary  regions. 
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Figure  88. 

Sketch  showing  the  position  of  the  zonula. 

In  their  insertions  these  fibres  ramify.  The 
existence  of  cilio-ciliary  and  cilio-hyaloid  fibres 
is  disputed,  yet  they  do  not  in  any  manner  affect 
the  lens.  The  space  included  between  the  said 
fibres  and  the  vitreous  is  filled  with  aqueous,  and 
forms  a part  of  the  posterior  chamber;  it  Js  the 
canal  of  Petit  or  Hanover.  The  fibres  of  the 
zonula  are  veritable  connecting  elastic  tendons, 
very  refringent,  stain  well  with  the  picric  colors 
whereas  they  do  not  with  either  analine  or  car- 
mine, like  the  fibres  of  hyaloid  with  which  they 
hold  no  relation  whatever.  If  we  consider  the 
mode  of  the  formation  of  the  eye,  we  see  that 
the  lens  appears  long  before  the  vitreous  and  we 
see  that  there  comes  <?  time  when  the  ciliary  proc- 
esses are  intimately  united  to  the  equator  of 
the  lens  by  its  vascular  membrane  and  in  micro- 
scopical sections  of  this  embryonic  stage,  one  sees 
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filaments  staining  by  picric  acid  that  runs  from 
the  ciliary  epithelium  to  the  lens.  The  ciliary 
cells  are  clearly  then  the  origin  of  the  fibres  of 
the  zonula.  The  fibres  of  the  suspensory  liga- 
ment measure  on  the  average  five  microns  in 
diameter;  its  elasticity  and  resistance  are  greater 
in  youth,  but  diminish  after  the  fortieth  year. 

With  the  cataractous  process,  zonular  fragil- 
ity is  increased;  in  myopic  subjects,  the  zonula 
is  also  more  fragile  than  in  emmetropes,  and 
hypermetropes.  In  zonulas  of  individuals  more 
than  40  years  old  with  a transparent  lens,  the 
linear  stretching  amounts  to  only  one  millimeter 
which  these  fibres  can  stand,  whereas  in  young 
individuals,  its  elasticity  is  so  great  that  the 
stretching  may  be  twice  as  much.  A weight  of 
30  grammes  suffices  to  break  the  zonula  in  an 
emmetropic  eye,  more  than  40  years  old,  whilst 
in  the  cataractous  this  weight  diminishes  in  pro- 
portion to  the  maturity  of  the  cataract.  In  order 
to  be  convinced  of  the  extremes  that  I desire  to 
point  out,  it  is  necessary  to  experiment  with  some 
specimens  of  that  region  in  a way  that  I will 
indicate  later.  Remove  the  cornea  and  the  iris 
from  the  eye  of  a cadaver,  then  make  a section 
between  the  equator  and  the  limbus,  like  that 
shown  in  Figure  89  at  “a”;  remove  the  vitreous 
humor  with  care  and  hold  it  together  in  a net 
on  a metallic  ring  (Fig.  94).  Having  several 
of  these  px-eparations  one  is  able  to  make  the 
following  obsei’vations  and  experiments. 
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The  first  preparation  ought  to  be  examined 
with  a binocular  microscope  under  strong  focal 
illumination  (Fig.  90)  and  by  displacing  the  lens 
in  different  directions  until  it  is  torn  loose,  we 
have  exposed  the  peripheral  insertion  of  the  fibres 
of  the  zonula.  Said  lens  submerged  on  serum 
and  examined  with  an  immersion  objective  (Fig. 
91 ) , permits  us  to  see  a crown  of  fibres  inserted 
in  3 planes  (Fig.  92)  ; those  of  the  anterior  sur- 
face (the  pre-equatorial)  rising  from  it  like 
tangents  and  their  insertion  occupying  a circular 
area  of  one  millimeter  width.  The  equatorial 
fibres  are  implanted  perpendicularly  ramifying 
into  two  or  three  thinner  fibres,  and  the  post- 
equatorial  are  like  tangents  inserted  on  the  pos- 
terior surface  of  the  lens,  still  occupying  an  area 
of  about  one-half  millimeter. 


Figure  91. 

A suitable  arrangement  to  examine  the  preparations  with  the 
ill un  mating  apparatus. 
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Figure  92. 

Fibres  of  the  zonula  under  a lens — teased  by  means  of  a pincette. 

A second  preparation  should  be  exposed  to  a 
feeble  current  of  air  while  under  observation 
(Fig.  93),  and  at  the  time  that  the  process  of 
desiccation  increases,  we  see  the  fibres  first  be- 
come tense,  then  presently  some  rupture,  which 
affords  us  a new  view  to  demonstrate  the 
changed  automatic  disposition  of  this  ligament 
and  the  crossing  of  its  fibres. 

We  use  the  specimens  to  study  the  resistance 
and  elasticity  of  the  zonula  under  different  cir- 
cumstances according  to  gentle  and  sustained 
traction,  or  with  vibratory  suction.  The  accom- 
panying plates  represent  the  delicate  scales  em- 
ployed; in  Fig.  9f<  one  sees  the  pan  to  carry 
the  weight  that  is  directly  sustained  above  the 
lens;  the  greatest  linear  displacement  that  the 
pan  allows  bt'  increasing  the  weight  to  the  maxi- 
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mum  weight  that  the  zonula  resists  gives  us  the 
power  of  elasticity  (Fig.  95)  and  the  minimum 
weight  necessary  to  break  it  indicates  the  limit 
of  its  resistance,  or  the  force  required  to  detach 
the  lens;  this  force  is  diminished  considerably 
by  employing  a weight  (Fig.  96)  since  the  lens 
is  disarticulated  by  means  of  the  vibratory 
vacuum  and  one  gives  it  the  turn  as  in  the  tech- 
nique of  the  operation  (Fig.  97). 

A physical  experiment  (Fig.  98)  explains 
clearly  the  different  ways  to  make  a force  con- 
tinuous or  instantaneous;  we  suspend  a thread 
from  the  ceiling;  at  its  extremity  a weight  (a)  ; 


Figure  95. 

The  fibres  of  the  ~onu!a  stretched  by  a force  represented  by  the 
weights  in  the  par.. 
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at  the  inferior  extremity  of  the  weight  another 
thread  of  the  same  resistance  as  the  upper  one 
with  another  weight  (b)  on  its  end;  if  the  sum 
of  the  two  weights  represent  a force  greater  than 
the  resistance  of  the  thread,  when  it  yielded  by 
suspending  slowly  the  weight  (b),  the  thread  is 
broken  above  the  weight  (a)  if  the  force  is 
represented  by  the  sum  of  the  two  weights  that 
act  above,  all  along  the  length  of  the  thread;  if 
we  raise  the  inferior  weight  and  drop  it  sud- 
denly, the  force  has  uot  time  to  transmit  itself 
as  far  as  the  upper  weight  and  the  thread  breaks 
at  some  centimetres  from  the  inferior  weight, 
notwithstanding  a lesser  weight  was  used.  So 
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likewise  in  the  lens,  with  light  traction  we  see  the 
zonular  fibres  break  at  the  ciliary  attachment  and 
in  the  case  in  which  we  employ  a vacuum  with 
rapid  and  frequent  interruption,  we  observe 
breaking  of  the  zonular  fibres  joined  at  the  crys- 
talline insertion,  before  the  force  has  had  time 
to  transmit  itself  to  the  peripheral  insertion 
without  traumatism  in  the  ciliary  region  for  the 
reason  expressed. 

The  figures  99  and  100  represent  two  cata- 
racts; the  first  extracted  by  an  Erisifaco  poorly 
regulated  with  insufficient  altitude  of  vibration; 
the  second  shows  a correct  extraction.  We  note 
with  the  aid  of  a binocular  immersion  (Fig.  91) 
the  different  lengths  of  its  fibres,  and  compare 
both  with  those  of  a lens  removed  by  the  aid  of 
forceps  (Fig.  92). 

It  is  likewise  useful  to  consider  the  resistance 
of  the  hyaloid  membrane  and  the  reasons  that 
occasion  its  rupture  during^operation. 

Remove  the  cornea,  iris,  and  the  lens  from  one 
eye  (Fig.  101)  ; we  see  the  patellar  fossa  pre- 
serving its  concave  shape  If  we  exert  a light 
pressure  on  the  sclerotic  with  the  fingers,  which 
produces  a convexity,  it  becomes  enlarged  with- 
out rupture  of  the  hyaloid  membrane  or  escape 
of  the  vitreous,  by  increasing  the  pressure  we 
see  clearly,  at  the  movement  of  rupture  of  the 
membrane,  the  escape  of  the  vitreous.  In  other 
preparations,  we  observe  the  escape  of  the  vitre- 
ous humor  by  just  touching  the  patellar  fossa 
with  a pointed  instrument. 
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The  eve  of  a cadaver  in  which  the  section  “B”  (Fig  89,  tas  been 
made  and  removal  of  the  lens.  At  the  left  one  sees  tho  vureous  in 
form  of  a concave  surface,  the  patellar  fossa.  At  the  by  co 

j :*  u„4. — fino- ova  t>iP  vitreous  undergoes  a nerma  witn- 

if  the  pressure  is  not  exces- 


out  rupture  of  the  hyaloid  membram 
sive. 


By  means  of  a delicate  dissection  of  an  eye 
immersed  in  serum,  we  are  able  to  obtain,  after 
having  deprived  it  of  its  fibrous  tunic,  and  the 
uvea  with  the  lens  and  retina,  the  entire  vitreous 
body,  without  rupturing  the  hyaloid  membrane, 
which  may  be  taken  with  the  fingers,  passed  from 
hand  to  hand,  drawn  from  its  container,  without 
losing  its  spheroidal  form  nor  escaping  (Fig. 
102)  ; then  the  least  pressure  suffices,  as  the  con- 
tact of  some  instrument  stops  the  hernia — the 
vitreous  escaping  completely  (Fig.  103). 
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The  existence  of  this  hyaloid  membrane  was 
once  disputed,  especially  at  the  site  of  the  patel- 
lar fossa;  without  doubt  modern  investigations 
incline  one  to  believe  that  the  kind  of  vitreous 
that  constitutes  the  hyaloid  membrane  at  the 
site  of  said  fossa  is  much  more  delicate  but  still 
exists,  as  the  preceding  experiments  and  careful 
observation  show  by  the  use  of  the  binocular 
of  Zeiss  and  the  Slit  lamp  of1  Gullstrand,  the 
distinct  covering  of  the  vitreous  in  the  operation 
of  total  extraction. 

After  repeatedly  having  made  the  aforesaid 
preparations  and  experiments,  we  may  practice 
the  operation  according  to  the  technique  of 
Fisher,  on  cats  six  weeks  old,  by  which  skill  may 
be  acquired  in  making  the  incision  (Chapter 
IX). 

In  order  to  show  the  importance  of  the  posi- 
tion of  the  lids  and  direction  of  fixation  of  the 
eye  of  the  operated  pel-son,  it  suffices  after  mak- 
ing the  flap  to  open  the  lids  without  raising  them 
from  the  eye,  and  to  tell  th°  patient  to  look  as 
low  as  possible  and  notice  that  the  flap  opens, 
proof  that  the  eye  undergoes  pressure. 

EVOLUTION  OF  FACOERISIS 

The  idea  of  getting  hold  of  the  crystalline  lens 
by  means  of  a vacuum  and  extracting  it,  was 
suggested  to  me  by  the  observation  of  a leech, 
which  adhering  to  the  wall  of  an  aquarium  by 
its  buccal  sucker,  raised  a small  pebble  with  its 
caudal  end.  With  a canula  shaped  like  the 
cupula  of  the  aspirator  of  Reda,  I made  my  first 
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trials  and  convinced  myself  that  the  force  of 
suction  was  inadequate  and  that  the  area  of  suc- 
tion was  too  small.  I observed  that  the  force 
of  suction  depends  evidently  upon  the  area  and 
intensity  of  the  vacuum.  A metallic  box  pro- 
vided with  a vacuo-meter,  in  which  previously  I 
had  produced  the  vacuum,  served  me  for  experi- 
mentation, showing  that  there  ought  always  he 
a vacuum  above  45  cm.  of  mercury  and  never 
more  than  70,  with  a suction-cup  of  a size  com- 
patible with  the  dimension  of  the  eye,  and  that 
the  intensity  of  said  vacuum  ought  to  be  different 
according  to  the  physical  conditions  of  the 
cataract  to  be  operated  and  the  resistance  that 
the  zonula  offers  to  rupture. 

For  greater  convenience,  I replaced  the 
vacuum  box  by  a water  flask  (Fig.  104)  with 


Figure  104. 

With  a water  Has);  Jie  greater  or  lesser  intensity  of  the  vacuum 
is  obtained  by  opening  or  closing  the  stop-cock.  Notice  the  vacuum  in- 
dicator at  the  left. 
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Figure  105. 

An  electric  motor  runs  a monocylindrical  pump  by  means  of  a 
driving  gear,  making  a vacuum  in  a little  reservoir  that  carries  a 
regulator  and  a vacuometer. 


a constant  vacuum,  and  (afterwards  by  an  ap- 
paratus of  aspiration  or  suction)  run  by  an  elec- 
tric motor  (Fig.  105).  I always  operated  with 
an  iridectomy  and  ruptured  the  fibres  of  the 
zonula  to  extract  the  lens,  which  then  appears 
with  a crown  of  zonula  fibres  like  the  representa- 
tion in  Figure  92.  By  examining  those  patients 
with  the  corneal  microscope  it  was  noticed  that 
in  some,  remains  of  zonular  fibres  are  incarcer- 
ated in  the  lips  of  the  wound  and  incarcerations 
of  the  angles  of  the  coloboma,  that  cause  iridocy- 
clitis by  which  the  post-operative  course  of  my 
operations  was  disturbed. 

I decided  to  spare  the  sphincter  of  the  iris  at 
any  cost  to  avoid  these  incarcerations  and  did 
the  operation  in  mild  atropinization ; yet  at  that 


SENILE  CATARACT 


97 


time  there  was  a hernia  of  the  iris  which  almost 
always  in terf erred  with  a brilliant  result ; the  em- 
ployment of  a mydriatic  of  fugacious  action  and 
of  eserin  to  finish  the  operation,  diminished  the 
accidents  which  I have  seen  disappear  altogether 
by  invariably  making  the  peripheral  buttonhole 
of  Hess.  Even  in  some  cases  considered  as  in- 
convenient for  removal  of  the  lens  without  giving 
it  the  turn,  or  tumble,  either  the  extraction  is 
made  difficult,  or  the  sphincter  is  torn,  convert- 
ing the  operation  into  a combined  extraction. 
More  than  one  year  I operated  in  this  manner 
without  being  able  to  avoid  incarceration,  iri- 
docyclitis, or  loss  of  vitreous. 

Operating  in  the  Lariboisiere  Hospital,  Paris, 


Dr.  Dilliard  of  Montpellier  advised 


novocain  injected  in  the  course  of  the  facial  nerve 
to  paralyze  the  orbicularis  palpebrarum.  Fol- 
lowing his  advice  except  in  rare  cases,  I ha  ve  not 
had  any  hernia  of  the  vitreous,  with  which  there 
might  bave  occurred  in  some  instances  the  benign 
post-operative  iridocyclitis  which  undoubtedly  is 
due  to  the  traction  on  the  ciliary  body. 

I made  due  progress  by  extracting  the  lenses 
without  making  the  turn  or  tumble  like  that 
shown  in  Figures  72,  73  and  74,  always  keeping 
intact  the  peripheral  buttonhole  of  the  iris; 
nevertheless  my  lenses  dragged  a great  length  of 
the  zonula  until  having  substituted  the  pneu- 
matic machine  for  the  other  that  produces  an 
intermittent  vacuum  due  to  its  various  cylinders 
(Fig.  106)  I noticed  with  great  satisfaction  that 
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Figure  106. 

In  this  apparatus  the  motor  runs  four  pumps  and  has  no  reservoir 
so  that  it  may  have  interruptions  in  the  production  of  the  vacuum. 

in  the  majority  of  cases  the  fibres  of  the  zonula 
were  torn  more  around  the  lens.  At  that  time 
I constructed  my  first  pneumatic  machine,  in  a 
way  that  the  number  of  interruptions  per  minute 
might  vary  in  order  to  he  able  to  determine  the 
proper  way  to  break  the  filn  °s  of  the  zonula 
joined  to  the  lens,  which  I did  with  five  thousand 
interruptions  per  minute. 

In  this  manner  avoiding  the  traction  on  the 
ciliary  region,  and  hernia  of  the  iris  being  impos- 
sible because  of  the  iridectomy  of  Hess,  I had 
therefore  protection  against  the  principal  acci- 
dents. Still  tht  suture  of  the  conjunctival  flap 
which  every  day,  I realized  more  and  more,  was 
not  sufficient  in  some  patients  to  prevent  the 
wound  from  gaping  during  the  days  that  fol- 
lowed operation,  and  the  above  mentioned  con- 
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junctival  aperture  delayed  the  post-operative 
course  and  some  patients  presented  a slight 
hernia  of  the  vitreous  in  the  anterior  chamber. 
(See  Fig.  82.) 

In  spite  of  all  the  difficulties  described  above, 
the  general  results  of  my  operations  were  more 
satisfactory  than  by  operating  with  the  cysto- 
tome,  since  the  remains  of  the  capsular  contents 
left  behind  within  the  eye  in  the  extraction  with 
opening  of  the  capsule,  are  of  greater  importance 
in  post-operative  complications  and  the  principal 
origin  of  inflammations. 

Recently  I have  substituted  the  conjunctival 
for  the  corneal  suture  of  Suarez  de  Mendoza 
(Figs.  52,  75)  which  maintains  an  intimate  union 
of  the  lips  of  the  incision. 

PRELIMINARY  EXAMINATION  OF 
THE  PATIENT,  AND  REGUL  A- 
TION OF  THE  ERISIFACO 

We  have  in  previous  paragraphs  spoken  of 
the  necessity  to  perfectly  regulate  the  intensity 
of  our  vacuum  by  adapting  it  to  the  physical  con- 
dition of  the  cataract  to  be  operated,  and  the  age 
of  the  patient.  We  have  seen  that  the  lens  to 
be  drawn  by  the  suction-cup  is  deformed,  by 
diminishing  its  greatest  meridian  in  diameter  and 
breaking  the  fibres  of  the  zonula  attached  to  it, 
(Fig.  57)  because  of  the  very  rapid  tractions 
that  the  interruptions  of  the  vacuum  exert  upon 
them.  A very  hard  cataract  causes  more  de- 
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Figure  107. 

1.  Hard  senile  cataract. 

2.  Senile  white  cataract  (ripe). 

3.  Posterior  polar  cataract. 

4.  Morgagnian  cataract. 

formity  than  a white  one,  (Fig.  107-l-rc)  on  ac- 
count of  the  great  necessity  of  a \ery  intense 
vacuum;  whereas  a white  cataract  is  deformed 
with  more  facility,  and  like  that  in  the  stage  ol 
intumescence  the  capsule  is  distended  and 
drawn ; a less  intense  vacuum  causes  an  exag- 
gerated deformity  and  may  produce  its  rupture. 

When  the  cataractous  process  is  less  advanced, 
as  a rule,  the  zonula  is  less  friable,  which  requires 
the  employment  of  a greater  number  of  inter- 
ruptions of  the  vacuum.  In  an  Erisifaco  that 
low  voltage  will  operate  because  it  has  been  con- 
structed and  arranged  in  accordance  with  the 
density  and  viscosity  adequate  for  it,  the  number 
of  interruptions  increases  as  the  intensity  of  the 
vacuum  is  diminished  by  the  regulator,  in  such 
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a way  that  the  surgeon  ought  to  try  to  regulate 
the  intensity  of  the  vacuum  in  proportion  to  the 
hardness  of  the  cataract,  which  may  be  de- 
termined with  great  accuracy  by  the  examination 
oi  the  patient  with  a dilated  pupil,  measuring 
the  depth  of  the  anterior  chamber  and  the  dis- 
tance between  the  two  capsules,  determining  if 
there  are  any  transparent  portions  in  the  lens,  by 
means  of  focal  illumination  of  Gullstrand  and 
the  corneal  miscroscope  of  Zeiss  with  the  gradua- 
ted drum  (Fig.  108,  109).  With  practice  in  my 
operative  procedure,  all  kinds  of  senile  cataracts 
may  be  operated  by  facoerisis,  excepting  the  dis- 
located. The  posterior  polar  cataracts,  sympto- 
matic of  malignant  myopia  (Fig.  110-3)  when 
they  present  any  peripheral  striae,  may  be  ex- 
tracted with  the  best  results. 


Figure  108. 

Microscope  of  Zeiss  and  lamp  of  Gullstrand  with  a drum  grad- 
uated to  measure  the  thickness. 
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ADVICE  TO  THE  BEGINNER 
IN  FACOERISIS 

1.  Do  not  think  that  the  Erisifaco  is  an  in- 
strument which  automatically  removes  the  catar- 
act. 

2.  To  practice  this  operation  one  should  have 
the  surgical  instinct  and  I do  not  believe  it  pru- 
dent to  operate  without  having  previously  made 
the  experiments  before  mentioned. 

3.  In  the  first  operations,  do  not  choose  symp- 
tomatic or  complicated  cataracts;  select  an  old 
patient  with  a senile  cataract — mature  and  in 
excellent  condition. 

4.  Take  special  care  during  the  entire  opera- 
tion to  make  the  least  possible  pressure  on  the 


eye-ball  and  crystalline  lens. 

5.  Do  not  in  your  first  operation  try  to 
change  in  the  least  possible  way  the  details  of  the 
technique  described;  and  be  most  exact  in  follow- 
ing them  out. 

6.  If  the  flap,  the  iridectomy,  the  application 
of  the  suction-cup,  or  the  preparation  of  the 
patient  has  not  been  correct,  ov  if  at  any  stage 
of  the  operation  difficulties  arise,  do  not  persist 
in  the  use  of  my  technique  in  your  first  cases, 
but  terminate  the  opera  tion  by  the  usual  method. 

7.  Before  every  operative  session,  regulate 
the  Erisifaco — assuring  yourself  that  its  tubes 
are  completely  open  and  that  the  valves  work 
perfectly.  Nor  is  it  superfluous  to  examine  the 
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Graefe  knife  or  the  scissors  since  their  defects 
are  the  cause  of  faulty  section  of  the  flap  and 
injury  of  the  iris  by  which  the  operation  becomes 
more  difficult  and  its  results  compromised. 

8.  First  make  a detailed  examination  of  the 
patients  and  examine  them  carefully  on  the  dif- 
ferent days  following  the  operation  by  means 
of  a corneal  microscope  with  high  power  in  order 
to  acquaint  yourself  with  the  defects  of  the  flap 
— with  the  imperfection  of  the  iridectomy,  and 
the  state  of  the  vitreous  (Fig.  Ill)  etc.,  etc.,  and 
only  in  this  manner  with  a methodical  study  of 
all  cases  and  complications  will  you  be  able  to 
attain  the  desired  perfection. 

CONCLUSIONS 

The  first  attempts  at  extraction  were  the  total, 
which  seemed  to  be  the  most  rational.  All  the 
modifications  of  capsulotomv  endeavor  to  leave 
within  the  eye  the  least  possible  quantity  of  the 
lens,  because  these  remains  are  the  cause  of  post- 
operative complications. 

In  the  extraction  of  cataract,  we  should  en- 
deavor to  remove  all  the  lesion,  without  produc- 
ing intra-ocular  ectopias,  and  with  the  least 
possible  traumatism . 

The  erisifaec  is  a pneumatic  forceps  and  zonu- 
latome  and  ought  to  be  kept  perfectly  regulated 
in  accordance  with  the  physical  condition  of  the 
eye  to  be  operated. 

It  is  necessary  to  familiarize  oneself  before- 
hand with  the  mechanics  of  the  operation  so 
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that  no  difficulty  or  accident  may  arise,  if  the 
method  outlined  is  employed. 

The  majority  of  operative  accidents  and  post- 
operative complications  depend  on  a faulty  tech- 
nique or  want  of  foresight  and  are  usually  avoid- 
able. 

A systematic  and  minute  study  of  the  eye — 
before  and  after  the  operation  is  necessary. 


CHAPTER  III 


Capsulotomy  Operation 

Lt.  Col.  Henry  Smith,  C.  I.  E.  I.  M.  S. 

LONDON,  ENGLAND 

Formerly  Amritsar,  Punjab,  India 

Daviei/s  Operation:  This  operation  dates 
from  1745  when  Daviel  opened  the  aqueous 
ehamber,  scratched  the  capsule,  and  squeezed  out 
the  lens  matter  for  the  first  time.  The  couched 
lens  had  before  that  time  been  extracted  when 
it  made  its  way  in  front  of  the  iris,  a position 
in  which  it  set  up  much  mischief;  but  as  the 
couched  lens  very  seldom  makes  its  way  in  front 
of  the  iris,  there  was  but  little  experience  of  this 
procedure.  1 he  lens  never  makes  its  way  in 
front  of  the  iris  until  it  has  become  so  much  ab- 
sorbed that  it  is  a very  small  body. 

The  various  modifications  of  this  operation 
since  the  days  of  Daviel  when  closely  examined 
are  not  of  importance.  How  trifling  they  are  is 
indicated  by  the  fact  that  not  one  of  them  has 
been  universally  adopted. 
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Classical  Operation:  We  see  the  term 
“Classical  Operation”  applied  to  Daviel’s  opera- 
tion. This  is  correct  as  regards  age  since  1745 ; 
but  as  a matter  of  fact,  the  mortality  of  eyes  from 
sepsis  until  Listerism  was  adopted  was  so  piohibi- 
tive  that  the  operation  was  very  little  practised  m 
any  country  until  Listerism  was  established, 
which  we  might  from  our  point  ol  view  put  down 
as  about  1880. 

Previous  to  that  date,  couching  was  the  opera- 
tion almost  exclusively  done.  The  late  Sir  John- 
athan Hutchinson  told  me  that  they  would  not 
have  given  up  couching  in  London,  but  foi  the 
fact  that  the  retina  atrophied  following  couching 
in  all  cases.  He  was  the  only  man  I have  met 

who  knew  this  fact.  . 

Daviel’s  operation  is  admissible  in  all  ripe 
cataracts  if  the  eye  is  otherwise  sound.  If  other- 
wise sound  and  there  are  adhesions  of  the  iris  to 
the  lens,  these  should  be  separated  before  the 
capsule  is  lacerated,  otherwise  a seveie  iiitis  is 
likely  to  follow.  This  is  easy  to  do  as  the  adhe- 
sions are  generally  of  a very  weak  nature. 

Preparation  of  tite  Patient:  The  patient 
should  have  a cathartic  the  day  before  operation, 
because  if  this  is  not  done,  when  such  patients 
are  laid  up  in  oed,  they  do  not  digest  their  food, 
nor  sleep  as  well  as  usual.  They  should  also 
have  a laxative  a day  or  two  days  after  the  opera- 
tion in  order  that  there  should  not  be  straining 
at  stool,  as  well  as  to  make  sure  that  the  bowels 
are  (juite  easy.  This  should  be  repeated  thiough- 
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out  the  period  of  convalescence,  because  there  is 
nothing  which  acts  so  unfavorably  on  these  cases 
as  constipation,  even  of  the  mildest  degree. 

A constipated  patient  often  complains  of  pain 
in  the  operated  eye,  and  on  inspection  the  eye 
looks  congested.  This  condition  at  once  disap- 
pears after  a mild  purge.  A few  leeches  to  the 
temple  also  assists  in  relieving  it. 


Atropin  Before  Operation:  The  patient 
should  have  a few  instillations  of  a 1 per  cent 
atropin  sulphate  the  day  before  operation  and  a 
few  more  on  the  day  of  operation,  so  as  to  be 
well  under  its  influence.  In  this  case  atropin 
will  not  be  indicated  for  ten  days  and  the  patient 
will  not  require  meddlesome  dressing  and  instil- 
lation of  drugs. 

Diabetes  or  Bright's  Disease:  Diabetes,  or 
Bright’s  Disease,  is  not  a bar  to  operation,  al- 
though diabetics  are  much  more  subject  to 
iritis  than  ordinary  cases.  These  cases  impera- 
tively require  that  the  patient  should  be  kept 
absolutely  free  from  constipation  and  that  the 
sugar  content  of  the  urine  be  kept  as  low  as 
possible,  both  before  and  after  the  operation. 
If  iritis  occurs,  the  patient  should  be  freely 
purged  for  a few  days  to  get  rid  of  the  abnormal 
material  circulating  in  the  blood.  It  should  be 
impressed  upon  the  surgeon,  whether  it  is  an 
ophthalmic  or  a general  surgical  case  in  diabetes 
or  albuminuria  which  is  going  wrong,  that  no 
way  is  so  rapid  and  efficient  in  putting  the  pa- 
tient right  as  very  free  purgation  continued  for 
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one,  two,  or  three  days.  It  is  astonishing  how 
post-operative  hiccough — the  usual  indication 
that  the  patient  should  hasten  to  make  his  will — 
disappears  when  ten  to  twenty  motions  occui 
in  the  first  twenty-four  hours  and  continue  for 
another  day  or  two  if  necessary.  Ihe  patient 
thrives  on  this  treatment.  This  general  surgical 
issue  is  intended  to  impress  on  the  reader,^  the 
importance  of  attending  to  the  condition  of  the 
bowels  in  these  cases. 

The  patient  should  be  given  a grain  of  blue 
mass  three  times  daily,  commencing  the  day  be- 
fore operation  and  continued  for  seven  or  eight 
days,  so  as  to  have  him  under  the  influence  of 
mercury  in  case  iritis  develops. 

There  is  no  doubt  that  mercury  exercises  a 
powerful  influence  in  controlling  iritis  and  in 
causing  absorption  of  lens  matter.  1 1 the  above 
instructions  are  carried  out,  daily  inspection  of 
the  eye  is  not  necessary.  If  iritis  develops  one 
can  do  no  more  for  it  than  is  being  done.  In 
this  manner  one  “takes  Time  by  the  forelock,” 
which  is  very  important. 

There  is  no  region  of  surgery  in  which  daily 
dressing,  which  most  general  surgeons  would  call 
meddlesome,  is  fraught  with  more  evil  conse- 
quences than  in  cataract  cases.  If  the  surgeon  s 
plan  of  campaign  has  been  sound,  meddlesome 
dressing  is  not  necessary. 

Nervous  Patients:  If  the  senile  cataract 
patient  is  at  all  nervous,  if  a male  he  should  have 
120  grains  of  bromide  of  potassium;  and  in  the 
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case  of  a female  100  grains  eight  or  ten  hours 
before  operation,  in  a single  dose. 

Patients  do  not  get  the  full  effect  of  the  bro- 
mide in  less  than  eight  hours.  It  will  quiet  ner- 
vousness, insure  sleep  that  night  and  without  a 
further  close,  its  influence  will  insure  sleep  on  the 
following  two  nights.  Various  drugs  have  been 
tried  for  this  purpose,  but  bromide  administered 
in  this  manner  is  the  safest  and  most  efficient. 

The  above  dose  of  bromide  will  not  be  con- 
sidered very  large,  when  we  consider  that  an 
alienist  thinks  nothing  of  giving  epileptics  180 
grains  daily  for  a month.  I experimented  with 
bromides  after  having  dissatisfaction  with  other 
agents,  and  I increased  the  dose  until  the  above 
dosage  was  reached.  Sixty  grains  makes  the  pa- 
tient more  nervous.  It  is  not  until  ninety  or 
more  grains  are  given  that  one  beigns  to  see  the 
desired  effect  developing. 

Morphia : Morphia  is  objectionable  as  these 
patients  have  a great  tendency  to  vomit. 

Preparation  of  the  Face:  The  neighbor- 
hood of  eye  should  be  well  washed  with  soap  and 
water  anti  then  with  some  antiseptic  solution.  A 
sterile  towel  should  be  put  around  the  head  so 
as  to  keep  the  hair  from  contaminating  anything 
which  may  enter  the  conjunctival  sac. 

Lachrymal  Sac:  The  lachrymal  sac  should 
be  examined  and  if  it  is  diseased,  the  operation 
should  be  deferred  until  corrected. 
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Conjunctiva:  If  the  conjunctival  sac  ap- 
pears normal,  it  is  quite  safe  to  operate. 

Eye  Lashes:  The  eye  lashes  should  be  cut 
off  at  the  outer  end  of  the  upper  lid  and  the 
margins  of  the  lid  well  cleansed  with  cotton  wool 
or  gauze  saturated  with  some  antiseptic. 

The  Speculum:  A screw  stop  on  a speculum 
for  this  purpose  is  an  abomination.  Occasion- 
ally it  is  necessary  to  snap  it  out  on  very  short 
notice  and  if  it  is  fixed,  one  cannot  do  this.  A 
spring  speculum  with  some  form  of  stop  which 
prevents  it  from  opening  too  wide  is  the  best  as 
it  can  be  rapidly  taken  out  on  short  notice. 

If  the  patient  is  not  troublesome,  a speculum 
is  preferable  to  a retractor.  If  nervous  the  re- 
tractor is  best,  because  the  patient  has  no  control 
over  it. 

The  speculum,  or  retractor,  is  inserted,  the 
lids  lifted  forward,  the  brow  drawn  upwards,  and 
a douche,  with  preferably  five  or  six  feet  pres- 
sure, i.  e.,  five  or  six  feet  above  the  table,  con- 
taining some  sterile  salt  solution  or  antiseptic 
solution,  (1-2000  perchloride  of  mercury)  is 
turned  on  and  freely  used  to  wash  out  the  con- 
junctival sac.  The  pressure  of  such  a douche 
has  considerable  scouring  force,  which  is  suffi- 
cient to  mechanically  clear  the  sac. 

The  non-importance  of  the  quality  of  such 
solution,  should  be  emphasized,  because  it  is  not 
the  agent  but  the  mechanical  cleansing  which  is 
important.  This  is  a noted  fact  in  general  sur- 
gery, which  is  not  yet  sufficiently  recognized, 
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even  after  the  experience  of  the  great  war, 
though  war  observation  was  rapidly  moving  in 
this  direction. 

The  Incision:  The  incision  should  begin  in 
the  sclero-cornea  and  finish  where  the  operator 
fancies.  One  never  regrets  having  an  incision 
larger  than  necessary,  but  always  regrets  having 
it  too  small.  180  degrees  is  the  proper  size  to 
extract  a lens  in  its  capsule  and  is  a safe  size  as 
far  as  the  vitality  of  the  cornea  is  concerned. 

The  Knife:  The  knife  should  be  held  with 
the  edge  turned  slightly  forward,  or  apparently 
turned  a little  forward.  Every  beginner  thinks 
his  knife  is  on  the  flat  when  in  reality  it  is  turned 
back,  hence  it  does  not  cut  well  because  he  is 
not  pressing  it  fairly  but  only  partially  against 
the  edge. 

When  the  point  reaches  the  nasal  side,  the 
operator  should  twist  the  knife  forward  to  an 
angle  of  thirty  degrees  and  push  it  through.  If 
he  pushes  it  through  on  the  flat,  it  tends  to  come 
out  too  far  back,  whereas,  using  it  as  above  de- 
scribed, it  comes  out  exactly  where  he  wants  it, 
and  does  not  split  the  sclerotic.  In  using  the 
knife,  the  operator  should  hold  it  like  a pen,  and 
much  further  from  the  steel  than  usually  ad- 
vised. He  should  hold  it  as  lightly  as  a pen  is 
usually  held;  when  the  point  is  through,  it  is 
grasped  more  firmly. 

If  the  operator  has  a firm  or  heavy  hold  when 
going  through,  the  knife  will  cut  as  well  as 
puncture,  the  result  of  which  will  be  that  the 
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aqueous  will  escape  too  early  and  the  iris  may 
come  forward  over  the  knife.  In  such  a case 
there  is  no  option  but  to  go  on  and  the  knife 
will  do  the  iridectomy. 

When  the  point  is  through  at  the  nasal  side, 
the  knife  should  be  pushed  on  to  the  heel,  lower- 
ing the  handle  so  as  to  clear  the  nose  if  necessary, 
making  the  knife  cut  as  it  goes  through  on  the 
nasal  side  only,  which  generally  should  complete 
the  incision. 

If  this  does  not  complete  the  incision,  a single 
light  draw  back,  this  time  using  the  heel  of  the 
knife  to  cut  out  in  the  temporal  side,  will  finish. 
Why  not  use  it  to  cut  both  the  temporal  and 
nasal  side  at  the  same  time?  The  practical  fact 
is  that  the  knife  cuts  better  and  with  much 
lighter  pressure  as  above  advised  (Figs.  113, 
113a,  114,  115). 

Conjunctival  Fi.ai>:  If  a conjunctival  flap 
is  desired,  it  should  be  continued  sclero-corneal 
throughout. 

If  an  iridectomy  is  not  intended,  the  incision 
should  end  in  the  cornea  so  far  forward  as  not 
to  come  in  the  way  of  the  pupillary  area.  The 
further  forward  the  incision  ends  in  the  cornea, 
the  less  liability  there  is  to  prolapse  of  iris.  The 
wound  should  be  180  degrees  of  the  circumfer- 
ence of  the  cornea;  two-fifths  of  the  circumfer- 
ence, as  usually  recommended,  is  large  enough, 
in  case  nothing  unforeseen  happens,  but  unfore- 
seen things  occasionally  do  happen. 
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Showing  the  knife  as  the  point  disappears  under  the  limbus  in 
making  the  counter-puncture.  As  soon  as  the  point  emerges  the  handle 
is  lowered.  The  knife  driven  slowly  forward  and  the  blade  made  to  pass 
over  the  bridge  of  the  nose  until  it  is  in  to  the  hilt,  after  which  the 
handle  is  elevated. 


Figure  J13a. 

Showing  how  in  some  cases  the  iruision  can  be  made  by  a single 
forward  thrust  of  the  knife  (no  o.*aw-cut  and  no  sawing-cut).  The 
arrows  show  the  direction  to  make  r'.essure  in  completing  this  cut.  The 
edge  of  the  knife  is  turned  forward  toward  the  cornea. 
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Figure  115. 

Showing  the  third  position  of  the  hard  in  making  the  section.  The 
fingers  are  straightened  out.  The  knif<  htla  lightly.  The  position  is 
avorable  for  lowering  the  handle  and  co.^+Liuing  the  forward  cut  until 
the  blade  is  through  to  the  hilt,  when  by  raising  the  handle  the  section 
is  completed. 
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Dislocated  Lens:  Even  in  the  best  hands 
a lens  is  not  infrequently  dislocated  in  the  effort 
to  open  the  capsule,  and  in  such  a case  the  opei- 
ator  should  be  able  to  extract  in  capsule,  which 
he  cannot  do  with  an  incision  less  than  180  de- 
grees. In  this  case  he  cannot  go  on  endeavoring 
to  rupture  the  capsule  and  even  if  he  succeeded, 
he  would  mix  lens  matter  with  the  vitreous  and 
probably  fail  to  get  out  the  nucleus;  greater 
complications  would  result,  followed  probably 
by  a violent  iritis,  the  outcome  of  which  might 
be  disastrous. 

The  Cause  of  the  Iris  Falling  Across  the 
Knife:  This  is  the  common  accident  of  the  be- 
ginner. The  beginner's  hand  is  heavy  and  w hen 
driving  the  knife  across,  he  both  punctures  and 
cuts  the  temporal  side,  which  allows  escape  of 
the  aqueous.  He  also,  usually  presses  the  eye- 
ball with  the  end  of  the  catch  forceps  at  the  same 
time,  and  this  also  causes  the  iris  to  come  for- 
ward. Both  causes  should  be  avoided.  Practice 
alone  will  eliminate  this  accident  (Chapter  IX) . 

The  incision  finished,  if  a speculum  is  being 
used,  the  operator  in  ease  he  is  doing  an  iridec- 
tomy should  see  to  it  that  his  assistant,  while 
fixing  the  eye,  holds  the  speculum  ready  to  lift 
it  forward  in  case  the  patient  is  going  to  struggle 
on  account  of  pain  caused  by  catching  the  iris, 
or  from  nervousness,  otherwise  the  patient  can 
easily  squeeze  out  the  lens  and  some  vitreous. 
If  the  assistant  is  using  a retractor,  the  patient 
is  practically  under  his  control  (Fig.  116) . 
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Iridectomy:  (Fig.  116)  The  operator  drops 
the  proximal  leg  of  the  forceps  into  the  upper 
edge  of  the  incision  and  against  its  scleral  mar- 
gin allowing  the  forceps  to  be  wide  open,  and 
strokes  the  cornea  with  gentle  pressure  with  the 
other  leg  while  closing  the  forceps;  the  iris  is 
flooded  into  the  grip  of  the  forceps. 


Figure  116. 

Iridectomy  Intracapsular  Method:  The  upper  blade  is  placed  just 
above  the  corneal  incision  and  the  lower  just  bel^n  h e upper  edge  of 
the  pupil  when  a little  pressure  is  applied  upcn  the  lower  blade  which 
is  brought  upward,  pushing  the  iris  out  when  ti  e two  blades  come  to- 
gether; the  ins  is  caught,  gently  pulled  out,  a. id  cut  with  scissors. 


This  is  the  right  way;  it  is  both  elegant  and 
simple  and  a special  light  is  not  required.  If 
the  operator  prefers  to  insert  a forceps,  a good 
light  is  necessary,  in  any  case  he  should  catch 
the  iris  very  lightly,  so  as  not  to  hurt  the  patient. 
The  iris  is  very  sensitive  to  bruising  and  pulling 
with  the  forceps,  and  the  operator  should  avoid 
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both  by  drawing  out  the  iris  only  just  as  far  as 
required  and  snip  it  oft",  lhe  actual  cut  of  the 
scissors  does  not  seem  to  hurt  the  patient,  but 
the  least  rough  handling  does  hurt. 

Assistant:  An  assistant  should  always  fix 
the  eye  while  the  operator  is  doing  the  iridec- 
tomy, because  with  the  slightest  pain  a nervous 
patient  may  give  a violent  shake  of  the  head  and 
leave  the  operator  with  the  whole  iris  torn  out. 
This  accident  has  happened,  and  happened  much 
more  often  than  it  has  been  published. 

Capsulotomy  : The  iridectomy  finished,  the 
operator  should  hold  his  speculum  in  his  own 
hand  when  operating  upon  the  left  eye  and  let 
his  assistant  hold  it  in  case  of  the  right  eye, 
while  he  passes  in  one  of  the  many  forceps— a 
good  iris  forceps  is  as  good  as  any  and  grasps 
the  front  of  the  capsule  with  a wide  grip,  tearing 
a piece  out.  This  is  the  best  method  of  opening 
the  capsule.  In  patients  over  fifty  years  of  age, 
the  operator  with  this  grip,  occasionally  brings 
the  lens  in  capsule  with  him.  If  the  patient  is 
over  seventy,  and  the  operator  is  at  all  heavy  in 
the  hand,  he  can  easily  dislocate  the  lens  and 
open  the  capsule  at  the  same  time. 

Delivery  of  the  Lens : The  operator  should 
depress  the  scleral  lip  of  the  wound  with  a spoon 
or  spatule,  and  at  the  same  time  with  some  such 
instrument  as  a strabismus  hook,  (using  the  con- 
vexity of  the  curve)  press  the  lens  through  the 
cornea,  stroking  it  toward  the  wound,  making  as 
much  as  possible  come  out  at  the  first  effort.  He 
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should  then  with  the  same  instrument,  massage 
through  the  cornea  towards  the  center  of  the 
pupil,  so  as  to  shift  as  much  as  possible  of  the 
loose  lens  matter  in  that  direction,  and  then 
direct  it  through  the  wound. 

The  common  mistake  of  leaving  much  lens 
matter  in  the  eye,  is  due  to  the  fear  of  injuring 
the  cornea.  There  is  no  foundation  in  fact  for 
this  fear,  as  the  cornea  will  stand  as  much  such 
massage  as  any  other  epithelial  surface,  without 
showing  reaction.  When  the  operator  has  fin- 
ished with  the  delivery,  he  should  search  the  mar- 
gins of  the  wound  for  any  tags  of  capsule  which 
may  he  lying  about.  An  ordinary  dissecting 
forceps  is  the  best  instrument  for  this  purpose. 
'Fhe  operator  should  then  carefully  replace  the 
iris  and  if  he  has  made  a conjunctival  flap,  he 
should  adjust  it. 

Before  taking  out  the  speculum,  or  ret  . ’actor, 
the  patient  should  be  asked  to  close  his  eyes. 
When  the  patient  is  seen  to  roll  his  eyes  as  in 
sleep,  the  speculum,  or  retractor,  should  be  re- 
moved. It  is  very  awkward  when  you  take  out 
the  speculum  or  retractor  to  find  that  the  patient 
is  violently  opening  and  closing  his  eye  while 
the  operator  is  struggling  with  him  to  make  him 
understand  what  he  wants  him  to  do.  These 
patients  if  nervous,  are  often  in  dreamland  and 
not  listening  to  the  operator;  hence  the  struggle. 

Irrigating  Anterior  Chamber:  Some  use 
McKeown’s  douche  to  supplant  the  corneal  mas- 
sage above  mentioned.  The  writer  prefers  the 
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massage.  The  best  way  of  using  the  douche  is 
to  have  the  irrigator  fixed  in  a stand,  or  above 
the  table  to  which  a rubber  tube  and  nozzle,  pre- 
ferably metallic,  is  attached.  The  nozzle  should 
be  inserted  and  shifted  around  the  capsule  and 
the  stream  should  have  a fair  amount  of  force 
or  pressure  which  can  be  regulated  by  the  height 
of  the  container.  The  fluid  of  course,  should  be 
warm  normal  saline.  Like  all  other  things  of 
the  kind,  it  requires  a light  hand  and  a fairly 
good  patient.  If  either  of  these  are  unfavorable, 
the  nozzle  is  likely  to  pentrate  the  capsule. 

Dressing:  The  lashes  and  margin  of  the  lids 
should  be  smeared  with  sterile  vaseline  or  some 
mild  sterile  ointment  to  prevent  the  dressing 
adhering  to  the  lashes. 

A pad  of  cotton  wool  should  be  placed  over 
each  eye  and  the  eyebrow  and  forehead,  and 
fixed  in  position  with  strips  of  plaster  and  a 
bandage,  or  one  of  the  various  masks,  and  the 
patient  put  to  bed. 

Cataract  Up  to  the  Age  of  30  Years: 
These  cases  are  usually  needled.  If  the  contents 
of  the  capsule  are  of  a milky  consistency,  need- 
ling usually  dees  well.  The  patient  should  be 
put  through  the  same  treatment  before  and  after 
operation  as  in  the  case  of  Daviel  s operation ; 
and  if  a child,  it  is  necessary  to  administer  a gen- 
eral anesthetic. 

Any  of  the  various  needles  will  do,  but  a 
Graefe  knife  is  the  best,  used  as  a needle.  It 
should  be  inserted  at  the  sclero-cornea,  driven 
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sufficiently  across  and  sweep  the  radius  of  a cir- 
cle, the  point  of  puncture  being  the  center,  the 
point  being  used  to  sweep  through  the  capsule 
and  well  into  the  lens  from  side  to  side,  when  it 
is  withdrawn. 

Some  advise  using  a knife  to  cut  right  through 
the  lens,  posterior  capsule  included,  which  im- 
plies opening  into  the  vitreous.  There  is  no  ob- 
jection to  opening  up  the  vitreous  in  this  way 
and  I think  the  lens  matter  would  be  more  read- 
ily absorbed;  but  there  will  be  an  after-cataract 
of  a dense  nature  to  deal  with  later  ion,  in  all 
these  youthful  cases ; having  opened  up  the 
vitreous  complicates  the  already  troublesome 
after-cataract  operation,  and  on  this  account,  the 
procedure  is  not  advisable. 

There  is  a class  and  a pretty  large  class  of 
cataracts  in  youths,  especially  in  children,  in 
which  the  lens  substance  is  of  a jelly-like  con- 
sistency, and  which  the  experienced  surgeon  can 
detect  before  operation.  I have  known  many 
cases  of  this  kind  needled  six  or  seven  times 
and  even  then,  the  lens  matter  renamed  unab- 
sorbed. For  this  reason  among  others,  all  such 
cataracts  in  youth  should  be  extracted  by  Dav- 
id’s method.  Make  a scleir>- corneal  wound,  do 
an  iridectomy,  lift  a large  piece  out  of  the  front 
of  the  capsule  and  with  fr  ee  massage,  squeeze  the 
lens  matter  out  of  the  eye.  A small  incision  is 
sufficient  as  there  is  no  nucleus  in  these  cataracts. 

After  Cataract  : Later  on — not  earlier  than 
two  months,  and  preferably  six  months  after 
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operation — the  writer  makes  an  incision  similar 
in  size  and  position  to  that  for  an  iridectomy, 
passes  in  an  iris  repositor,  (the  patient  being  well 
under  atropin)  and  separates  any  attachments 
there  may  be  of  the  iris  to  the  after-cataract. 
Then  pass  in  a good  iris  forceps  closed,  well 
beyond  the  center  of  the  pupil,  and  allow  the 
blades  to  dilate,  directing  the  points  backwards 
and  drive  them  right  through  the  after-cataract 
and  fetch  out  what  is  in  their  grip,  which  implies 
that  generally  the  whole  after-cataract  is  re- 
moved. 

If  we  do  not  succeed  in  bringing  it  all  out  in 
this  way,  we  remove  most  of  it.  Such  procedure 
would  generally  be  called  very  drastic  and  dan- 
gerous; but  any  surgeon  who  sees  it  done  and 
then  sees  needling  done,  if  not  already  preju- 
diced, will,  I have  not  doubt  agree  with  me  that 
the  method  I advise  is  much  more  “surgical” 
than  needling.  I can  positively  state  that  it  is 
not  followed  by  the  sinister  consequences  which 
so  often  follow  needling,  which  again  implies 
that  it  is  much  the  more  surgical  procedure  of 
the  two. 

The  flare-up  which  frequently  follows  need- 
ling is  due  in  many  cases  to  interfering  much  too 
early  after  extraction.  In  any  case  it  is  gen- 
erally associated  with  increase  of  tension  and 
considerable  pain.  If  there  is  any  increase  of 
tension,  the  aqueous  chamber  should  be  tapped 
once,  or  even  twice;  if  necessary  daily  for  a few 
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days.  If  tension  is  not  kept  down  in  this  man- 
ner the  eye  will  certainly  be  lost. 

It  is  usual  to  advise  needling  about  a fortnight 
after  operation,  on  the  ground  that  the  after- 
cataract  is  more  easily  lacerated  then  than  it  is 
several  months  later.  In  no  case  should  an 
after-cataract  be  interfered  with  until  well  after 
every  trace  of  irritation  has  disappeared.  The 
disasters  are  almost  all  in  the  cases  interfered 
with  early.  The  case  should  be  regarded  from 
every  point  of  view  as  a major  surgical  opera- 
tion.' If  the  disasters  associated  with  needling 
were  published,  it  would  be  found  that  they  are 
many.  If  it  were  the  simple  proceeding  unasso- 
ciated with  risk  which  the  advocates  of  David’s 
operation  wish  us  to  believe,  why  do  they  not 
needle  all  their  cases?  As  a matter  of  fact  they 
are  satisfied  with  poor  vision  rather  than  take  the 
risk. 


CHAPTER  IV 
Intracapsular  Operation 
Lt.  Col.  Henry  Smith,  C.  I.  E.  I.  M.  S. 

LONDON,  ENGLAND 

Formerly  Amritsar,  Punjab,  India 

All  operators  today  admit  that  the  ideal  ex- 
traction of  cataract  is  in  the  capsule.  When  we 
consider  the  matter  calmly,  this  is  surgical  com- 
mon sense.  By  this  means  the  whole  offending 
body  is  removed,  whereas,  by  the  eapsulotomy 
method  only  part  is  removed.  When  a wend  of 
the  scalp  (which  is  assumed  to  Le  a diseased 
sebaceous  gland)  is  removed,  there  is  always  a 
great  deal  of  trouble  if  there  is  a trace  of  the 
capsule  left,  whereas,  if  the  capsule  is  removed 
entirely,  there  is  none,  The  same  holds  good  in 
allied  conditions. 

If  the  capsule  aid  some  lens  matter  is  left 
behind,  there  is  an  after-cataract  as  an  invariable 
sequence  and  very  frequently  iritis  also,  both  of 
which  vary  in  their  severity.  When  the  lens  is 
removed  in  its  entirety,  there  is  no  after-cataract 
and  vciv  rarely  iritis.  In  consequence,  better 
vision  is  obtained,  with  less  risks  than  an  after- 
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cataract  operation  entails.  Thus,  intracapsular 
extraction  has  the  great  advantage  that  the  nor- 
mal lens  can  be  extracted  just  as  easily  as  the 
mature  cataract.  It  follows  that  cataract  at  any 
stage  of  maturity  can  be  extracted,  thus  saving 
the  patient  from  having  to  wait  for  years,  blind 
and  unfit  for  work  until  it  ripens.  This  is  an 
asset  of  tremendous  importance.  These  claims 
are  seductive,  and  though  intracapsular  extrac- 
tion may  be  repeatedly  and  strenuously  opposed, 
it  will  return  again  and  again  until  it  obtains 
recognition. 

Historical:  When,  where,  and  by  whom  the 
first  intracapsular  extraction  for  cataract  was 
performed,  is  not  known.  Doubtless  the  deliv- 
ery was  unintentional.  In  other  words  the  first 
operator  was  the  patient  himself;  he  it  was  who 
repeatedly  impressed  on  the  surgeon,  by  squeez- 
ing out  the  lens  entire  in  defiance  of  the  orig- 
inal intention,  that  this  was  the  proper  method 
of  operating  for  cataract. 

Samuel  Sharp,  (1700-1778)  delivered  the  lens 
in  capsule.  A.  C.  Richter  (1742-1812)  in  1773 
passed  a needle  through  the  sclera,  impaled  the 
lens  and  manipulated  the  instrument  in  such  a 
way  as  to  dislocate  the  lens.  The  lens  and  its 
capsule  were  then  forced  through  the  pupil,  into 
the  anterior  chamber  and  were  delivered  through 
a lower  corneal  section  without  iridectomy. 
1 Ail’ay,  Paris  (17o2)  was  the  first  to  suggest 
a knife  with  which  to  make  the  corneal  in- 
cision. J.  J Von  Mohrenheim  (1781)  sug- 
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gested  that  all  cataracts  be  delivered  within  the 
capsule  after  completion  of  the  corneal  incision. 
G.  J.  Beer,  (1763-1821)  in  1799  revived  Rich- 
ter’s operation.  Christiaen  (1845)  expressed  the 
lens  and  capsule  by  finger  pressure  upon  the  up- 
per eyelid.  Sperino,  Torino,  Italy  (1857)  made 
a semi-lunar  cut  in  the  cornea  and  then  incised 
the  capsule.  Few  writers  mentioned  the  subject 
until  Pagenstecher  (1828-1879)  in  1866  and 
later  his  brother  Herman  (both  of  Wiesbaden) 
described  their  operation  of  extracting  cataract 
in  the  capsule  by  lifting  it  out  on  a spoon. 

The  first  American  surgeon  to  advocate  and 
practice  intracapsular  extraction  of  cataract  was 
Dr.  J.  W.  Wright,  of  Columbus,  Ohio,  whose 
earliest  publication  on  the  subject  dates  from 
1884.  He  succeeded  in  expressing  the  capsule 
covered  lens  in  about  one-third  of  all  his  extrac- 
tions. It  is  to  be  regretted  that  his  work  did 
not  attract  more  attention  after  this  date. 

We  must  at  this  stage  turn  to  India  for  the 
further  development  of  intracapsular  extraction. 
M.  C.  MacNamara  of  Calcutta,  whose  manual 
of  the  diseases  of  the  eye  appeared  in  1868, 
described  the  advantages  of  the  intracapsular 
method.  In  1882  he  states  that  he  followed  this 
procedure  sine-  1864  and  says,  “I  am  convinced 
that  if  it  were  possible  in  every  case  in  which  we 
operate,  to  ?-emove  the  lens  in  its  capsule  without 
damaging  the  other  important  structures  of  the 
eye,  we  should  have  reached  perfection  in  the 
extraction  of  cataract.” 
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Lt.  Col.  Mulroney  of  Amritsar,  in  the  Punjab, 
was  the  first  surgeon  who  performed  intracapsu- 
lar  extraction  of  all  kinds  of  senile  cataracts,  as 
a routine  procedure.  Unfortunately,  he  did  not 
publish  his  method,  which  however,  is  described 
by  his  assistant,  Rai  Bahador  Mehr  Chand,  in 
the  proceedings  of  the  Calcutta  Medical  Con- 
gress, 1894.  It  is  essentially  the  same  as  Wright’s 
method.  I never  saw  Mulroney  operate,  but  ob- 
served the  after  results  in  cases  he  had  operated. 
I also  noticed  the  excellent  visual  results  in 
patients  who  had  themselves  squeezed  out  the 
lens  in  its  capsule  and  proceeded  to  imitate  the 
accident.  The  result  is  an  operation  for  the  ex- 
traction of  cataract  at  any  stage  of  its  develop- 
ment with  instruments  and  technique  which  are 
different  from  anything  done  by  anyone  else. 

Varieties  of  Intra  capsular  Extraction: 

There  are  three  general  divisions: 

1st.  Suction  operations. 

2nd.  Expression  operations. 

3rd.  Modifications  of  these  procedures. 

Suction  Operations:  Extraction  of  the 
lens  in  its  capsule  hv  means  of  a suction  appara- 
tus was  first  done  by  Ur  Vard  Hulen  of  San 
Francisco,  in  1910.  He  adopted  the  new  prin- 
ciple of  fixing  the  lens  with  a small  vacuum  cup 
and  gently  lifting  the  cataract  contained  in  its 
capsule  out  of  the  eye. 

He  reported  six  successful  cases.  Recently 
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(1917)  Barraquer  of  Barcelona,  working  with 
improved  apparatus,  has  adopted  the  suction 
operation  as  a routine  procedure  and  has  reported 
1000  cases.  He  has  given  the  name  Phakoerisis 
to  the  operation  and  Erisiphako  to  the  apparatus 
used. 

Theoretically  the  suction  operation  seems  to 
be  an  ideal  means  of  intracapsular  extraction  of 
cataract.  Practically  the  apparatus  often  fails 
at  the  critical  moment.  The  vacuum  may  he 
broken  just  as  the  lens  begins  to  engage  the 
corneal  incision,  and  the  delivery  must  be  made 
by  another  method.  In  the  hands  of  Barraquer 
the  operation  is  a great  success.  In  the  hands 
of  others,  the  method  may  often  he  unreliable. 

The  instrument  requires  a technique  of  its 
own.  The  suction  method  of  the  intracapsular 
extraction  is  yet  in  its  infancy.  Possibiy  in  the 
near  future,  such  improvements  may  be  made  in 
the  erisiphako  that  it  will  he  possible  for  many 
surgeons  to  use  it. 

Expression  Operations: 

Various  methods  have  been  advanced  for  the 
expression  of  the  cataractous  lens  in  its  capsule. 
Only  the  Smith  method  will  be  exhaustively  de- 
scribed. 
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THE  JULLUNDUR-SMITH 
OPERATION 

The  mechanics  of  intracapsular  extraction  by 
this  method  and  that  of  Hr.  Barraquer,  which 
in  casual  thought  seem  so  different,  are  in  reality 
the  same  in  these  cases  amenable  to  both  pro- 
cedures, namely,  the  hard  senile  cataract  and 
the  immature  cataract.  (Smith’s  method  cov- 
ers the  whole  range  of  senile  cataract,  while 
Barraquer’s  does  not  seem  applicable  to  Morgag- 
nian and  to  all  the  class  with  liquid  cortex.) 

Apart  from  such  cases  the  mechanics  of  both 
proceedings  is  to  cause  the  lens  to  swing  around 
on  its  transverse  axis  until  the  suspensory  liga- 
ment gives  way  opposite  the  middle  of  the 
wound.  Barraquer’s  instrument,  (which  has  a 
suction  grip  on  the  front  of  the  lens)  is  now  used 
to  extract  the  lens. 

By  Smith’s  method,  pressure  is  made  on  the 
lower  third  of  the  lens,  through  the  cornea,  at 
right  angles  to  the  surface  of  the  lens,  to  make 
it  swing  around  on  its  transverse  axis  until  the 
suspensory  ligament  at  the  wound  gives  way. 
The  pressure  is  continued  from  the  first  at  right 
angles  to  the  anterior  surface  of  the  lens. 

It  follows  that  at  the  start,  the  pressure  is  di- 
rectly backward,  then  backward  and  upward, 
then  less  backward  and  more  upward,  then  up- 
ward until  it  is  out  of  the  eyeball.  This  pressure 
is  made  with  a squint  hook. 

These  changes  in  direction  of  pressure  are  im- 
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perceptible,  a gliding  of  one  into  the  other,  all 
being  under  control  of  the  finger  muscles.  No 
muscle  of  the  forearm  should  be  used  in  any 
cataract  operation.  Muscles  of  the  hand  are 
for  light  and  versatile  movements.  Muscles  of 
the  forearm  are  for  much  coarser  movements  and 
for  movements  which  do  not  require  such  quick 
and  light  control  as  those  for  which  the  hand  is 
designed. 

Dr.  Barraquer  is  to  be  congratulated  for  the 
thought,  energy,  and  skill  which  he  has  brought 
to  bear  on  the  subject;  we  wish  him  every  suc- 
cess in  the  further  development  of  his  instrument 
as  it  may  seem  to  require,  but  we  hold  that  the 
mechanics  of  his  method  and  of  the  Smith  method 
are  the  same.  It  is  yet  to  be  seen  if  the  Barra- 
quer method  will  accomplish  the  end  in  view,  as 
well  as  Smith’s  method  in  the  class  of  cases  for 
which  it  is  suitable.  It  may  never  be  as  effective 
in  cases  of  emergency  which  so  often  arise;  cases 
in  which  Smith’s  method  has  to  be  brought  into 
action  to  finish  when  it  has  failed. 

If  the  operator  has  the  mechanics  of  Smith’s 
operation  in  his  mind’s  eye,  his  incision  180  de- 
grees, commencing  in  the  selero-cornea,  and  end- 
ing where  he  fancies,  namely,  in  the  cornea, 
sclero-cornea,  or  with  a conjunctival  flap,  and  if 
he  commences  on  cases  over  fifty  years  of  age, 
there  is  no  reason  why  he  should  not  succeed. 

Age  oi<  Patient:  The  lens  is  easily  dislocated 
in  patients  over  sixty  years  of  age,  not  so  easily 
in  those  between  fifty  and  sixty.  Less  easily 
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still  between  forty  and  fifty  years  of  age;  diffi- 
cult  in  those  between  thirty  and  forty;  exceed- 
ingly difficult  between  twenty  and  thirty;  and 
under  twenty  impossible. 

Morgagnian  Cataract:  In  Morgagnian 
cataract  and  in  those  eases  in  which  there  is 
much  liquid  cortex,  and  a small  nucleus  floating 
in  it,  the  capsule  is  always  very  weak  and  friable. 
Under  any  suction  or  Kalt  forceps  method,  the 
capsule  may  give  way.  By  Smith’s  method, 
these  cases  are  the  easiest  of  all  cataracts  to  ex- 
tract in  capsule. 

The  cornea  is  so  much  thinner  and  so  much 
more  flexible  than  the  sclerotic,  that  when  we 
draw  the  point  of  the  squint  hook  toward  its 
periphery  below,  we  are  able  to  get  a grip  on 
the  more  rigid  sclero-corneal  ring  (Fig.  140) 
Sufficient  pressure  is  maintained  on  this  ring  to 
enable  one  to  maintain  his  grip  and  make  trac- 
tion towards  the  patient’s  feet.  In  this  manner 
one  will  succeed  in  dislocating  the  ’ens  in  its 
lower  segment. 

Dislocation  is  indicated  by  the  lens  rolling  up 
(the  small  nucleus  not  preventing  it  from  mold- 
ing) when  it  rolls  half  way  up.  The  direction  of 
the  pressure  is  altered  to  fold  the  cornea  behind 
the  lens  by  pressing  the  point  <of  the  hook  in  the 
fold  of  the  cornea  (Fig.  140a).  When  it  is 
folded  completely  behind  the  lens,  it  falls  back  on 
the  outside  of  the  cornea,  its  suspensory  ligament 
at  the  middle  of  the  wound  not  yet  being  dis- 
located (Fig.  140b). 
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The  squint  hook  is  slipped  underneath  the 
lens  at  the  same  time  with  its  concavity  toward 
the  lens,  it  is  drawn  along-  the  wound  and  thus 
completes  the  dislocation  (Fig.  135).  These 
lenses  will  dislocate  at  the  wound  as  easily  as  any 
other,  hut  have  a great  tendency  to  burst  when 
half  out,  in  which  case  the  capsule  flashes  back 
and  is  very  difficult  to  recover  again  and  to 
extract. 

If  the  lens  is  made  to  tumble  as  above  advised 
and  yet  bursts,  it  is  then  dislocated  on  the  lower 
half  and  is  thus  lying  at  or  near  the  wound.  If 
the  wound  be  milked  with  a pair  of  ordinary  dis- 
secting forceps,  it  is  at  once  caught  and  brought 
away  (Fig.  146). 

Spatula  : If  in  the  harder,  or  immature  cata- 
ract, vitreous  should  appear  before  lens  is  out, 
then  a spatula  should  be  slipped  bel.ii  d the  lens, 
not  to  lift  it  out,  but  merely  to  support  it  (Fig. 
144).  The  squint  hook  should  be  pressed  back- 
wards so  as  not  to  be  aimed  at  the  end  of  spatula, 
but  to  pass  a few  millimeters  beyond  the  end  of 
it,  then  the  lens  will  be  seen  to  slide  at  once  up 
the  spatula.  The  handle  of  the  spatula  should 
be  moved  forward  at  tnis  time  so  as  to  allow  the 
blade  to  make  way  for  the  lens,  the  squint  hook 
folloAving  up  to  make  it  slide  out. 

If  this  manoeuvre  be  done  dexterously,  vitre- 
ous should  not  escape,  nor  should  there  be  any 
injury  to  the  lens  capsule.  This  manoeuvre 
should  he  practiced  on  the  newly  killed  kitten’s 
eye,  which  has  been  mounted  as  advised  by  Dr. 
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W.  A.  Fisher,  of  Chicago.  Before  mounting 
the  kitten’s  eye,  it  should  be  given  a good  squeeze 
in  the  optic  nerve  area,  so  as  to  dislocate  the  lens, 
a thing  that  can  be  accomplished  every  time  with 
a little  practice. 

The  lens  in  capsule  can  be  extracted  without 
an  iridectomy  as  easily  as  with  an  iridectomy; 
but  the  latter  is  advised  because  of  the  liability 
to  prolapse  of  iris.  The  pillars  of  the  coloboma 
should  be  carefully  replaced  from  the  angles  of 
the  wound. 

Iritic  Adhesions:  In  the  case  of  posterior 
synechia  (even  though  complete)  do  an  iridec- 
tomy and  proceed  as  in  the  ordinary  case. 

The  synechial  adhesions  are  so  weak  that  they 
give  way  and  seldom  cause  any  trouble.  If  the 
operator  is  afraid  of  trouble,  he  should  insert  an 
iris  repositor  where  he  has  done  the  iridectomy 
and  forcibly  separate  the  adhesions. 

The  operation  is  rendered  practicable  by  the 
aid  of  an  assistant  who  will  draw  the  lower  lid 
down  with  the  face  of  his  left  thumb,  applied 
over  a little  cotton  wool,  just  below  the  margin 
of  the  lid.  With  a large  sized  squint  hook  (two 
or  three  times  normal  size)  between  the  index 
finger  and  thumb  of  his  right  hand  and  about 
one  and  a half  inches  from  the  hook,  the  assistant 
lifts  the  lid  forward  at  right  angles  to  the  vertical 
plane  of  the  head,  and  at  the  same  time,  with  the 
back  of  the  ends  of  the  remaining  three  fingers, 
presses  back  the  brow  so  as  to  lift  the  whole  of 
the  orbicularis  muscle  and  the  redundant  tissue 
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of  eyelid  and  brow  out  of  action  (Fig.  117). 
He  should  retain  his  hold  until  the  operator  tells 
him  to  let  go. 

Before  the  assistant  is  told  to  let  go,  the  patient 
should  be  told  to  close  his  eye.  The  operator 
knows  that  he  understands  when  he  makes  an 
effort  to  roll  up  his  eye.  Then,  and  not  until 
then,  the  assistant  is  told  to  let  go. 

The  assistant  is  not  proficient  until  he  can  ex- 
pose the  whole  fornix. 

In  the  control  of  the  orbicularis,  this  operation 
differs  from  all  of  its  predecessors.  This  con- 
trol implies  very  much  less  escape  of  vitreous 
and  much  more  deliberation  at  each  step,  as  the 
operator  is  not  at  the  mercy  of  the  patient. 

Speculum  or  Retractor:  As  regards  the 
use  of  a speculum  or  retractor  while  making  the 
incision,  the  operator  should  use  his  own  judg- 
ment. A screw  speculum  is  an  abomination,  as 
it  cannot  be  taken  out  at  a momeni  's  notice,  as  is 
occasionally  required.  In  patients  who  are  likely 
to  misbehave,  a retractor  is  infinitely  preferable. 
With  it  the  patient  is  order  control.  The  re- 
verse is  the  case  with  a speculum  (Fig.  131). 


CHAPTER  V 


Intracapsular  Operation 
Dr.  H.  T.  Holland,  M.  B.,  F.  R.  C.  S.  E 

SHIKARPUR,  SIND,  INDIA 

Selection  of  tile  Patient:  At  the  outset 
let  me  say  that  although  in  my  opinion,  certain 
types  are  more  suitable  for  cataract  operation 
than  others,  yet  when  all  is  said  and  done,  if  a 
patient  has  an  operable  cataract,  there  is  only 
one  thing  to  be  done  and  that  is  to  have  it  out. 
If  the  cataract  is  mature,  the  eataractous  eye  is 
to  all  intents  and  purposes  useless;  and,  even 
should  the  operation  not  prove  successful,  the 
patient  will  be  no  worse  off'  than  he  was  before. 
It  is  for  this  reason  that  the  cataract  operator 
must  be  prepared  to  take  certain  risks  and  oper- 
ate in  some  cases  where  the  hope  of  success  is 
apparently  not  very  great,  provided  there  is  even 
a slight  chance  of  restoration  of  vision  to  the 
affected  eye. 

A word  or  two  as  to  selection  of  cases  is  how- 
ever, not  out  of  place;  and  the  young  operator, 
who  has  to  make  a reputation  for  success  in  this 
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field,  would  be  well  advised  to  decline  all  doubt- 
ful cases  and  confine  his  attention  in  the  first 
instance  to  carefully  selected  cases,  which  offer 
a fair  prospect  of  success. 

1.  Occupation:  I have  found  with  few  ex- 
ceptions that  the  country  labourer  and  field 
worker  is  the  ideal  patient  on  whom  to  perform 
cataract  extraction.  He  or  she,  as  the  case  may 
be,  has  led  a healthy  out-of-door  life;  and  has 
probably  not  indulged  in  alcohol  or  in  any  of  the 
other  debilitating  vices  associated  with  city  life. 
He  probably  does  not  know  the  meaning  of 
“nerves”  and  gets  on  the  operating  table  often 
without  the  slightest  qualm.  The  city  man  on 
the  other  hand  has  spent  but  little  time  out-of- 
doors,  has  lived  a great  part  of  his  life  in  a shop, 
factory,  or  business  house,  has  very  possibly  in- 
dulged in  alcohol,  often  to  excess,  is  a bunch  of 
nerves  and  jumps  as  soon  as  the  speculum  is 
placed  in  his  eye.  Not  only  does  he  give  much 
more  trouble  to  the  operator  at  the  time  of  oper- 
ation, but  the  corneal  wound  does  not  heal  as 
rapidly.  The  eye  remains  red,  perhaps  for  some 
time  after  operation  and  iritis  is  more  apt  to 
occur  because  his  tissues  are  not  in  such  healthy 
condition  as  those  of  his  more  fortunate  brother, 
the  tiller  of  the  soil. 

Sex:  There  is  not  much  to  be  said  under  this 
head,  but  as  a rule  I have  found  women  more 
placid  and  better  patients  than  men,  possibly  be- 
cause they  have  learned  to  suffer  more  in  child- 
bearing and  other  ways  than  men. 


SENILE  CATARACT 


139 


Age:  In  India,  whatever  be  the  cause,  cata- 
ract occurs  at  a much  earlier  age  than  in  the 
West.  Many  cataract  operations  are  performed 
on  patients  under  40  years  of  age.  I have  found 
it  the  general  rule  that  the  younger  the  patient, 
the  more  unsteady  he  is  and  less  tolerant  of  oper- 
ative interference  with  his  eye.  Not  only  is  the 
young  patient  less  tolerant  of  operative'  interfer- 
ence, but  in  the  vast  majority  of  cases  of  cataract 
in  the  young,  the  zonula  is  much  more  difficult 
to  rupture,  and  hence,  owing  to  greater  force 
being  employed,  there  is  greater  danger  of  loss 
of  vitreous. 

Experience  has  led  me  in  these  cases  to  adopt 
the  following  procedure:  I first  attempt  to  ex- 
tract in  the  capsule,  but  if  immediate  pressure 
does  not  succeed  in  rupturing  the  zonula  and 
cause  the  lens  to  present,  I then  re-introduce  the 
speculum  and  extract  the  lens  with  capsulotomy. 
It  is  in  cases  of  this  kind  that  damage  is  none  by 
exerting  too  much  pressure  in  attempting  to 
rupture  the  zonula. 

Type  and  General  Build  : The  ideal  patient 
is  a placid  individual  of  the  age  of  60  or  there- 
abouts. I am  suspicious  of  the  plethoric  type, 
the  red  faced  corpulent  patients,  especially  if 
they  show  a large  protruding  “ox”  eye.  In  these 
cases  I have  found  a much  greater  tendency  to 
escape  of  vitreour,  the  bug-bear  of  the  intracap- 
sular  operator,  and  in  such  cases  I often  recom- 
mend capsulotomy  to  be  performed. 
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In  addition  to  the  above  there  are  other  con- 
siderations of  varying  importance  to  be  taken 
into  account  in  selecting  an  eye  for  cataract 
operation. 

I will  pass  over  without  further  comment  the 
more  obvious  contra-indications  for  extraction  of 
cataract,  such  as  purulent  conjunctivitis,  dacryo- 
cystitis and  any  septic  condition  of  the  nose  and 
orbit ; but  I would  like  to  draw  particular  atten- 
tion to  the  question  of  pyorrhoea,  especially  in 
its  more  aggravated  forms.  On  several  occasions, 
I have  noticed  eyes  do  badly  after  cataract 
extraction  and  have  looked  into  the  patient’s 
mouth  only  to  find  a number  of  carious  stumps 
with  pus  exuding  from  the  gums.  In  India 
where  pyorrhoea  is  so  prevalent,  attention  should 
always  be  directed  to  the  state  of  the  mouth,  as 
sepsis  can  readily  pass  up  through  the  nose  and 
lachrymal  duct  to  the  eye. 

Trachoma:  This  is  not  in  my  opinion  a 
contra-indication  to  cataract  extraction.  In 
India,  trachoma  is  exceedingly  common  and  yet 
we  operate  on  many  trachomatous  eyes,  after 
flushing  out  with  1-1*000  hydrarg.  perchloride  lo- 
tion, and  find  no  had  results  ensue.  If  there  is 
any  purulent  conjunctivitis  associated  with  the 
trachoma,  then  four  or  five  days  treatment  with 
silver  nitrate  gr.  XX  to  the  ounce,  applied  to 
the  lids,  followed  by  two  days  treatment  with 
protargol  or  silvol  gr.  XX  to  the  ounce,  instilled 
two  or  three  times  a day,  usually  makes  the  eyes 
safe  to  operate  upon. 
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Glaucomatic  Cataract,  and  Cataract  in 
Glaucoma:  Col.  Smith  in  his  book  deals  fully 
with  this  subject.  By  glaucomatic  cataract  he 
means  catract  which  has  glaucoma  as  its  cause, 
due  to  the  increased  intra-ocular  tension  which 
interferes  with  the  nutrition  of  the  lens.  In  these 
cases  operation  is  seldom  justifiable  and  rarely 
successful.  But  each  case  must  be  decided  on  its 
merits  and  if  there  is  some  reaction  of  the  pupil 
to  light  and  some  perception  of  light,  there  is 
hope.  In  such  cases  a wide  iridectomy,  followed 
by  extraction  of  the  lens  in  three  or  four  months, 
is  occasionally  followed  by  marked  success;  and 
I have  seen  two  or  three  such  cases.  But  when 
I do  extract,  I always  do  so  by  capsulotomy.  In 
these  cases  I perform  a capsulotomy  because  I 
think  the  more  gradual  extraction  of  the  leni 
when  extracting  with  capsulotomy,  reduces  the 
intra-ocular  tension  more  gradually,  and  with 
less  likelihood  of  being  followed  by  choroidal 
haemorrhage. 

Cataracts  in  Glaucoma  are  defined  by  Col. 
Smith  as  “cases  in  which  glaucoma  has  set  in 
during  any  stage  of  the  normal  development  of 
cataract.”  Here  again  if  there  be  reaction  of 
the  pupil  and  perception  of  light,  when  the  cata- 
ract is  of  in  tumescent  variety,  as  Smith  says, 
the  best  procedure  is  to  extract  the  lens  perform- 
ing- a wide  iridectomy  at  the  same  time,  after 
giving  a free  calomel  purge  for  the  two  preceding- 
days.  But  I do  so  by  capsulotomy  for  the  rea- 
sons stated  under  Cataract  in  Glaucoma.  If 
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the  catract  is  not  of  the  intumescent  variety, 
then  a wide  iridectomy,  followed  three  months 
later  by  extraction  with  capsulotomy  is  I con- 
sider the  safest  course,  for  here  an  attack  of 
acute  glaucoma  is  not  so  apt  to  occur  as  in  the 
case  of  intumescent  cataract  in  glaucoma. 

General  Diseases:  Such  as  Diabetes, 
Bright’s  Disease,  Gout,  Atheroma,  and  Arterio- 
sclerosis. 

In  the  case  of  diabetes,  a preliminary  course 
of  treatment  to  reduce  the  output  of  sugar  as  far 
as  possible,  and  to  improve  the  patient’s  general 
condition,  is  advisable,  after  which  the  cataract 
can  be  extracted  with  comparative  safety:  but 
the  patient  should  be  warned  that  his  chances  of 
success  are  not  as  great  as  in  a non -diabetic. 
Healing  of  the  wound  is  apt  to  be  delayed  and 
for  this  reason  a small  conjunctival  tlap  is  bene- 
ficial to  insure  a more  rapid  union  of  the  corneal 
wound. 

In  Bright’s  disease,  gout,  atheroma,  and 
arteriosclerosis,  as  well  as  all  other  conditions 
where  the  blood  pressure  is  raised  or  the  blood 
vessel  Avails  tends  to  he  more  brittle  than  normal, 
choroidal  hemorrhage  is  more  apt  to  occur  and 
for  this  reason  the  administration  of  a mercurial 
purgative  for  two  days  preceding  the  operation 
is  a useful  safeguard. 

Anesthesia:  It  is  my  practice  to  use  cocain 
solution,  gr.  XX  to  the  ounce,  Avhich  is  instilled 
three  times  at  five-minute  intervals.  Col.  Hu- 
bert, (retired  I.  M.S.)  continued  instilling  cocain 
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until  it  brought  about  its  full  mydriatic  effect 
and  the  pupil  dilated,  as  he  then  had  full  con- 
fidence that  the  cocain  had  made  the  iris  insensi- 
tive. I feel  convinced  that  if  this  practice  was 
the  more  usual  routine  among  eye  operators,  acci- 
dents on  the  table,  due  to  the  patient  flinching 
and  suddenly  moving  his  head  as  soon  as  the  iris 
is  grasped  by  the  iris  forceps,  would  be  very 
much  reduced.  I have  twice  seen  the  whole  iris 
come  away,  owing  to  the  patient  suddenly  jerk- 
ing his  head  almost  off  the  table  as  soon  as  the 
iris  was  seized. 

Should  the  patient  be  very  nervous  and 
“jumpy,”  it  is  advisable  to  give  a large  dose  of 
bromide  gr.  XXX  or  XL.  two  hours  before  the 
operation;  and  if  even  after  this  treatment,  when 
he  gets  on  the  table,  he  should  appear  intolerant 
of  any  manipulation  of  the  eye,  the  operator 
would  be  well  advised  to  give  a few  whiffs  of 
chloroform  stopping  short  of  full  surgical  anes- 
thesia, rather  than  court  disaster,  by  the  patient 
violently  squeezing  his  eye  and  extruding  the  lens 
and  very  probably  a considerable  quantity  of 
vitreous  with  it. 

Instruments  and  Their  Care:  It  is  our 
usual  custom  to  boil  all  instruments,  except  the 
cataract  knife  and  iris  scissors,  for  at  least  twenty 
minutes,  after  which  the  tray  in  which  they  have 
been  boiled  is  lifted  bodily  out  of  the  sterilizer 
and  placed  in  a larger  tray  containing  boric  lo- 
tion. Our  sterilizer  contains  three  such  trays 
made  of  tin  with  perforated  bottoms  arranged 
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side  by  side  with  handles  to  lift  them.  We  have 
also  a pair  of  hooks  to  lift  these  trays ; and  after 
each  operation  the  tray  with  the  used  instruments 
is  replaced  in  the  sterilizer  and  one  of  the  others 
which  has  been  boiled  is  taken  out  for  the  next 
operation.  In  this  way  there  is  no  handling  of 
the  instruments  by  the  assistant. 

Ihe  cataract  knife  and  iris  scissors  are  kept 
in  rectified  spirit  on  an  oval  tray  and  are  dipped 
in  boric  lotion  before  use. 

With  care  we  have  been  able  to  perform  as 
many  as  seventy-five  corneal  sections  with  one 
cataract  knife,  but  this  is  the  exception,  twenty 
being  the  usual  number  for  each  knife. 

The  instruments  used  are  two  strabismus 
hooks  (Smith’s),  that  for  holding  the  uppei  eye- 
lid being  one-half  inch  longer  than  that  for  de- 
livering the  lens.  Fisher  has  an  excellent  lid  ele- 
vator, which  I have  also  used  and  which  has  some 
advantages  (Fig.  124). 

Fixation  Forceps:  The  fixation  forceps  used 
are  those  without  a catch;  Smith  strongly  recom- 
mends those  with  two  tee  to  in  one  jaw  and  three 
in  the  other.  They  are  in  my  opinion  the  best 
pattern. . 

Speculum:  1 always  use  Smith’s  spring 
speculum,  with  no  screw  or  fixing  mechanism. 

Knife:  Smith’s  modification  of  the  Graefe’s 
knife,  with  a straight  back,  is,  in  my  opinion,  the 
best  pattern  made. 

Iri«  Scissors:  Smith  prefers  an  ordinary  pair 
of  h-is  scissors  curved  on  the  flat.  Personally  I 
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prefer  a De  Wecker’s  scissors  and  always  use 
them.  With  the  latter  I find  it  much  easier  to 
perform  an  iridectomy  if  the  patient  rolls  up  his 
eye  under  the  upper  eye-lid  than  with  the  ordi- 
nary iris  scissors.  This  does  not  occur  to  such  an 
extent  when  the  conjunctiva  is  seized  with  fixa- 
tion forceps  by  an  assistant,  but  I perform  the 
iridectomy  in  over  95  per  cent  of  cases,  without 
having  the  eye  seized  and  steadied  by  a fixation 
forceps. 

Smith's  Inis  Replacer  and  Smith's  Spoon 
— as  shown  in  illustration  (Fig.  137,  133). 

Iris  Forceps:  Any  form  curved,  but  not 
straight. 

Large  Dressing  Forceps — for  removing  cap- 
sule when  it  bursts  (Fig.  141) . 

Needle:  Any  of  the  ordinary  needles  used 
for  congenital  cataracts.  I always  like  to  have 
one  handy,  as  in  some  cases  when  the  lens  sticks 
at  the  corneal  wound  (particularly  if  the  lens  is 
very  large  or  the  corneal  wound  unfortunately 
small)  a gentle  revolving  of  the  lens  with  the 
needle  will  succeed  in  delivering  the  lens  at  once. 
Fisher  has  introduced  a special  needle  for  this 
purpose  which  he  describes  in  a paper  read  before 
the  Chicago  Ophthalmological  Society,  March 
15th,  1915.  (Fig.  133.)  He  uses  it  especially 
when  there  is  threatening  or  actual  loss  of  vitre- 
ous (Fig.  145).  I have  never  used  it  for  this 
purpose,  but  only  in  the  occasional  cases  when  the 
lens  sticks  in  tiie  wound  and  fair  and  legitimate 
pressure  doe.3  not  succeed  in  delivering  it. 
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Preparation  of  the  Patient:  I am  com- 
pletely in  accord  with  Col.  Smith’s  views  on  this 
subject,  that  the  less  done  in  the  way  of  prelim- 
inary preparation  the  better.  The  more  the 
patient’s  attention  is  directed  to  the  impending 
operation,  the  more  likely  he  is  to  develop 
“nerves”  at  the  time  of  the  operation.  In  95  per 
cent  of  cases  our  patients  are  put  on  the  table 
with  no  preliminary  preparation  whatever. 

I cannot  do  better  than  quote  Smith  in  this 
connection — “The  operator  should  take  his  pa- 
tient as  quietly  as  possible  and  ask  no  favors  of 
him,  but  proceed  to  operate  in  whatever  position 
the  eye  happens  to  assume.  The  more  he  talks 
to  the  patient,  the  more  nervous  he  makes  him 
and  the  more  unintentional  trouble  he  -will  give 
him.”  All  eye  operators  recall  the  absurd  ef- 
forts a patient  makes  to  look  in  the  proper  direc- 
tion, which  often  end  in  rolling  his  tye  around  all 
the  points  of  the  compass. 

It  is  here  that  the  intracapsular  operation  is 
so  immeasurably  superior  to  tiiat  of  capsulotomy ; 
In  the  intrascapsular  operation  the  lens  is  most 
readily  and  most  safely  delivered,  when  the  pa- 
tient looks  up,  this  being  the  position  the  eye 
naturally  assumes  during  rest  or  sleep. 

The  patient  having  been  placed  on  the  table 
not  less  than  fifteen  minutes  after  the  eye  has 
begun  to  be  cocainized,  the  question  arises  as  to 
what  shouid  be  done  regarding  the  cleansing  of 
the  skin  of  the  eye-lids  and  their  neighborhood. 
It  is  perhaps  advisable  to  wash  these  parts  with 
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a little  ethereal  soap  followed  by  1-30  carbolic 
as  recommended  by  Smith;  but  my  experience 
has  led  me  to  believe  that  this  is  not  necessary, 
as  the  free  douching  of  the  eye  with  1-2000  per- 
chloride  of  mercury  not  only  cleanses  the  con- 
junctival sac  and  the  lids  hut  also  the  cheek,  nose, 
and  all  the  skin  in  the  neighborhood  of  the  eye. 

The  douche  I use,  as  recommended  by  Smith, 
is  an  ordinary  douche  can  holding  two  pints  of 
lotion,  connected  with  a long  rubber  tube  and 
broad  nozzle,  1%  inches  in  diameter.  This  is 
placed  four  to  six  feet  or  more  above  the  pa- 
tient’s head  and  the  stream  is  made  to  play  with 
considerable  force  on  the  eye,  so  that  the  douche 
will  have  some  mechanical  effect  in  removing  any 
foreign  substances,  mucous,  etc.,  from  the  con- 
junctival sac.  My  practice  is  first  to  douche  out 
the  eye  without  inserting  the  speculum,  everting 
both  lids,  then  pressing  together  the  free  margins 
of  the  lids  thereby  squeezing  out  the  contents  of 
the  Meibomian  glands,  finally  prosing  firmly 
with  a finger  or  thumb  over  the  caruncle  to  ex- 
press any  mucous  or  discharge  the  canaliculi 
lacrimali  may  contain. 

After  the  initial  douching,  I introduce  the 
speculum  and  once  more  douche  the  eye,  moving 
the  speculum  with  a rocking  motion  up  and 
down;  I also  turn  the  nozzle  upward  directing 
the  flow  of  lotion  upwards  beneath  the  upper  lid, 
thus  enabling  the  fluid  to  reach  both  fornices. 
This  double  douching  has  also  the  effect  of  thor- 
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oughly  sterilizing  and  cleaning  the  skin  in  the 
neighborhood  of  the  eye. 

Operation:  The  patient  should  lie  on  the 
operating  table  without  a pillow.  Many  oper- 
ators prefer  a flat  table,  but  I prefer  one  which 
has  a slightly  inclined  plane  at  the  upper  end. 
This  is  a matter  of  no  importance  and  each  oper- 
ator must  decide  according  to  his  own  preference. 
Some  operators  prefer  operating  in  a sitting  po- 
sition, but  most  operate  standing. 

Ambidexterity:  If  the  right  eye  is  to  be 
operated  on,  the  operator  should  stand  directly 
behind  the  patient’s  head.  In  the  case  of  the  left 
eye,  should  the  operator  be  ambidextrous,  he  will 
operate  with  the  left  hand  and  stand  behind  the 
patient’s  head,  but,  in  the  vast  majority  of  cases, 
the  right  hand  is  the  better  of  the  two,  and  it  is 
advisable  to  operate  on  the  left  eye  with  the  right 
hand,  for  which  purpose  the  operator  stands  on 
the  left  side  and  in  front  of  the  patient  in  making 
the  incision.  If  the  operator  is  left  handed,  the 
left  hand  is  used  for  making  the  incision. 

Fisher  recommends  the  use  of  special  lid  re- 
tractors to  separate  the  lids  from  beginning  to  the 
end  of  the  operation,  but  I have  always  used  the 
Smith  spring  speculum,  without  screw  fixation 
which  is  of  great  advantage  if  the  patient  should 
sqeeze.  When  the  speculum  is  fixed  by  a screw 
mechanism,  it  acts  as  a point  of  support  for  such 
squeezing  and  may  result  in  a large  and  serious 
loss  of  vitreous.  For  the  same  reason  I prefer 
a speculum  with  a very  weak  spring,  so  that  as 
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soon  as  pressure  is  exerted  the  two  limbs  of  the 
speculum  at  once  come  together. 

Colonel  Smith  in  his  excellent  book  gives  the 
best  advice  possible  regarding  the  holding  of  the 
knife  and  catch  forceps. 

“In  making  the  corneal  incision  as  well  as  in 
performing  the  iridectomy,  both  hands  of  the 
operator  should  rest  on  the  patient’s  head.  It  is 
almost  impossible  to  keep  both  hands  steady,  un- 
less they  find  support  on  the  head  of  the  patient.” 
This  also  enables  the  operator  to  control  the 
movements  of  the  head  of  the  patient,  as  Col. 
Smith  wisely  points  out.  The  left  hand  which 
grasps  the  toothed  forceps  should  rest  on  the  left 
cheek  and  similarly  the  right  hand  which  grasps 
the  knife  should  rest  on  the  right  side  of  the  pa- 
tient’s head  as  Smith  describes  “the  back  of  the 
terminal  joints  of  the  little  finger  should  rest 
against  the  front  of  the  temple  and  the  ring 
finger  should  rest  on  the  little  finger  and  against 
the  temple.” 

It  is  very  important  that  the  conjunctiva 
should  be  grasped  as  near  as  possible  to  the  lim- 
bus, as  in  this  position  the  conjunctiva  is  much 
less  liable  to  give  way.  Many  an  incision  is 
spoiled  owing  to  the  hold  giving  way  when  the 
patient  rolls  up  his  eye  under  the  upper  eye-lid ; 
besides,  it  is  extremely  difficult  to  complete  the 
incision  properly,  for,  by  the  time  one  has 
grasped  the  conjunctiva  again,  the  anterior 
chamber  may  have  collapsed,  due  to  escape  of 
the  aqueous,  and  the  incision  is  completed  often 
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with  great  damage  to  the  iris,  which  falls  over 
the  blade  of  the  knife. 

The  point  of  the  knife  should  enter  at  the 
sclero-corneal  margin,  except  in  the  case  of 
those  with  very  small  cornae,  when  the  point  of 
the  knife  should  enter  slightly  externally  to  the 
sclero-corneal  junction.  The  point  of  the  knife 
should  enter  at  almost  right  angles  to  the  cornea, 
in  order  to  insure  sufficient  depth  in  the  incision 
and  to  prevent  any  splitting  of  the  cornea. 

The  second  important  point  is  to  grasp  the 
conjunctiva  as  high  up  as  possible,  affording 
thereby  much  more  purchase  and  much  more 
room.  An  operator  is  often  seen  in  great  diffi- 
culties through  taking  too  low  a grasp  of  the 
conjunctiva,  owing  to  the  fact  that  when  the  pa- 
tient rolls  up  his  eye,  he  cannot  bring  the  upper 
part  of  the  cornea  into  view,  as  it  has  disappeared 
under  the  upper  lid. 

Incision:  To  illustrate  this  I would  like  to 
refer  to  Smith’s  excellent  chapter  on  the  treat- 
ment of  cataract  and  his  illustrations,  showing- 
how  the  incision  should  be  made.  “The  knife 
should  be  held  very  lightly,  as  one  would  hold  a 
pen  and  at  a good  distance  from  the  blade.  The 
right  hand  should  be  used  for  both  eyes  even  if 
the  operator  is  ambidextrous,  because  the  patient 
has  a right  to  the  operator’s  best  hand;  when 
operating  on  the  left  eye,  the  operator  will  there- 
fore stand  at  the  left  side  and  in  front  of  the 
patient. 
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As  soon  as  the  point  of  the  knife  has  penetra- 
ted the  entire  depth  of  the  cornea,  the  handle  of 
the  knife  should  be  lowered  until  it  occupies  a 
horizontal  position;  it  is  then  thrust  right  across 
the  anterior  chamber  and  made  to  pierce  the 
sclero-corneal  junction  exactly  opposite  the 
point  of  entrance,  the  blade  being  driven  across 
the  anterior  chamber  on  the  flat.” 

Smith  recommends  that  when  the  knife  point 
touches  the  opposite  side  of  the  sclero-cornea,  the 
operator  should  twist  the  knife  slightly  on  its 
back,  that  is,  at  an  angle  of  about  45  degrees,  and 
drive  it  through,  and  when  the  point  is  through, 
bring  it  again  on  the  flat.  This  is  done  in  order 
to  prevent  splitting  of  the  sclero,  but  at  the  same 
time  it  insures  against  the  point  of  the  knife  com- 
ing out  too  deep. 

When  the  point  of  the  knife  has  emerged,  the 
knife  should  be  inserted  to  the  hilt  and  the  greater 
part  of  the  incision  should  be  made  by  one  for- 
ward sweep,  the  incision  being  completed  by  a 
single  backward  sweep  of  the  knife,  thus  making 
a clear  cut,  not  one  with  ragged  edges,  as  is  apt 
to  occur  if  the  incision  is  made  by  a sawing  motion 
from  side  to  side. 

To  perform  this  incision  satisfactorily,  the 
handle  of  the  knife  mus’  be  depressed  and  the 
point  directed  over  the  bridge  of  the  nose;  this 
will  insure  the  knife  blade  being  driven  through 
to  the  hilt,  and  prevent  the  point  pricking  the 
eye  in  the  direction  of  the  canthus,  thereby  caus- 
ing the  patient  to  wince.  If  he  is  in  any  way 
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nervous,  I always  make  my  assistant  draw  up  the 
eye-brow  with  the  thumb  of  his  right  hand,  to 
prevent  squeezing  and  extruding  the  lens.  In 
these  cases  I also  make  the  incision  slower,  as  I 
have  found  that  patients  are  less  apt  to  extrude 
the  lens  if  the  incision  is  made  in  a more  deliber- 
ate manner. 

Iridectomy:  The  corneal  incision  completed, 
the  iridectomy  is  next  done.  Here  I do  not  fol- 
low Smith’s  procedure,  excellent  though  it  is,  but 
introduce  the  points  of  the  iris  forceps  into  the 
anterior  chamber,  grasp  the  iris  and  by  a quick 
snip  with  the  De  Wecker  scissors,  cut  off  the  nec- 
essary portion  of  the  iris.  In  95  per  cent  of  cases 
I do  not  have  the  conjunctiva  held  by  an  assist- 
ant, with  the  toothed  forceps,  this  being  done 
only  in  very  nervous  patients  who  rcli  their  eyes 
about  and  seem  unable  to  keep  them  steady  for 
even  a couple  of  seconds. 

Unless  the  assistant  is  one  of  great  experience, 
in  the  event  of  the  patient  squeezing  or  attempt- 
ing to  move  his  head,  he  is  inclined  to  hold  on  to 
the  eye  too  long  and  there  is  apt  to  be  an  escape 
of  vitreous.  The  assistant  is  also  apt  to  press 
on  the  eye  instead  of  lifting  up  the  conjunctiva 
at  the  sclero-comeal  margin  and  this  again  tends 
to  an  escape  of  vitreous. 

On  the  whole  I have  had  fewer  accidents  own- 
ing to  not  having  the  conjunctiva  grasped  than 
by  having  it  grasped.  I have  met  but  few  assist- 
ants, who  understand  grasping  the  conjunctiva 
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properly  and  who  release  the  grasp  quick  enough 
in  the  case  of  an  emergency. 

Performing  the  iridectomy  by  a very  sharp, 
quick  snip  with  De  Wecker’s  scissors,  I find  I 
can  generally  catch  the  patient  unawares,  when 
he  is  not  expecting  it  and  the  iridectomy  is  thus 
completed  before  he  has  time  to  wince;  whereas, 
when  the  conjunctiva  is  firmly  grasped,  the 
patient  realizes  that  something  is  about  to  be 
done  and  is  more  liable  to  wince  or  move  his  head. 

Extraction  : The  iridectomy  having  been 
performed,  the  speculum  is  removed  and  the  care 
of  the  eyelids  is  handed  over  to  the  assistant. 
The  position  of  the  hands  is  exactly  illustrated 
in  Smith’s  book  (Fig.  117). 

The  upper  lid  is  lifted  forward  on  the  blunt 
hook  retractor,  which  is  held  between  the  assist- 
ant’s thumb  and  index  and  middle  finger,  while 
the  ring  and  little  finger  of  the  same  hand  is 
used  to  draw  back  the  upper  eye-brow,  thus  con- 
trolling the  orbicularis  muscle.  The  lower  eye- 
lid is  retracted  by  placing  the  thumb  of  the  other 
hand  flat  on  the  skin  of  the  face  immediately 
below  it  and  by  drawing  it  down.  Better  control 
is  obtained  if  a little  dry  sterile  wool  is  placed 
under  the  face  of  the  thumb. 

In  some  cases  it  is  difficult  to  obtain  an  assist- 
ant who  can  control  both  upper  and  lower  lids 
and  I have  often  made  use  of  two  assistants,  one 
standing  behind  the  patient  controlling  the  upper 
eye-lid  and  lid  hook  retractor,  the  other  crouch- 
ing by  the  patient’s  side  so  as  to  be  out  of  the 
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Figure  117. 

Showing  th-*  proper  position  of  the  assistant’s  hands  in  holding  the 
eye-lids,  while  the  operator  is  expressing  the  lens  in  its  capsule  through 
an  upward  incision  (notice  how  the  eye-brow  is  being  held  up  by  the 
assistant’s  three  fingers).  The  upper  lid  is  hung  on  the  lid  hook  expos- 
ing +ht'  summit  of  the  eye-ball.  The  lower  lid  is  everted  by  the  thumb 
of  the  assistant’s  left  hand. 
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way,  his  thumb  drawing  down  the  lower  eye-lid. 
Provided  the  orbicularis  is  effectively  controlled 
and  the  upper  lid  raised  to  provide  a good  view 
of  the  eye-ball,  and  that  the  assistants  keep  out 
of  the  way  of  the  operator,  it  is  immaterial  where 
they  stand.  But  the  assistant  must  be  in  a posi- 
tion to  see  all  that  is  going  on  and  be  ready, 
should  any  vitreous  present,  to  alter  his  position 
and  lift  up  the  cul-de-sac  of  the  upper  fornix. 

The  assistant  or  assistants,  as  the  case  may  be, 
having  taken  proper  control  of  both  upper  and 
lower  lids,  the  operator  next  proceeds  to  dislocate 
and  extract  the  lens.  He  takes  the  spatula  in 
the  left  hand,  it  being  my  custom  to  place  the  end 
vertically  on  the  sclerotic  just  below  and  to  the 
left  of  the  sclero-corneal  junction  between  four 
and  five  o’clock.  This  is  lower  down  than  Smith 
recommends,  but  it  is  the  position  I find  most 
useful  for  dislocating  the  lens.  With  the  right 
hand  the  operator  takes  the  blunt  hook.  Both 
hands  should  be  supported  on  the  patient’s  head. 
This  will  ensure  greater  steadiness  and  delicacy 
of  movement  on  the  part  of  the  operator. 

The  spatula  having  been  applied  as  stated 
above,  the  ball  end  of  the  hook  >.s  applied  to  the 
lower  third  of  the  cornea  and  gentle  pressure 
made  with  both  instruments  in  position.  The 
spatula  at  this  stage  being  kept  quite  stationary 
and  used  chiefly  to  steady  the  eye-ball,  the  ball 
end  of  the  hook  is  pressed  on  the  lower  third  of 
the  cornea,  pressure  being,  as  Smith  describes, 
straight  backward  toward  the  optic  nerve. 


156 


SENILE  CATARACT 


If  the  lens  does  not  show  signs  of  being  dislo- 
cated into  the  corneal  incision,  the  ball  end  of  the 
hook  is  made  to  pass  slightly  from  side  to  side; 
these  side  to  side  movements  generally  succeed 
in  dislocating  the  lens.  The  position  of  the  spat- 
ula on  the  cornea  must  not  be  moved,  and  a 
steady  pressure  must  be  maintained.  Should 
legitimate  pressure  not  succeed  in  dislocating  the 
lens,  I then  tell  the  assistant  to  release  his  hold 
of  the  lids  and  I insei’t  the  speculum  and  extract 
in  the  ordinary  method  with  capsulotomy. 

Experience  alone  will  enable  the  operator  to 
know  when,  what  I call  legitimate  pressure,  has 
been  made.  I find  that  I have  to  re-introduce 
the  speculum  and  perform  capsulotomy  in  only 
about  three  per  cent  of  cases;  but  I believe  that 
if  capsulotomy  was  always  done  in  the  three  to 
five  per  cent  of  cases  in  which  there  is  great  diffi- 
culty in  dislocating  the  lens,  the  disaster  of  the 
lens  finally  coming  out  with  a rush  and  a large 
escape  of  vitreous  with  it,  would  not  occur  so  fre- 
quently. 

I have  generally  had  occasion  to  regret  when  I 
persisted  in  increasing  the  amount  of  pressure  in 
those  cases  in  which  it  was  difficult  to  dislocate 
the  lens  and  ha  re  never  regretted  relinquishing 
the  pressure,  re-inserting  the  speculum  and  ex- 
tracting with  capsulotomy. 

In  regard  to  the  extraction  in  the  97  per  cent 
of  cases  in  which  the  lens  is  dislocated  without 
undue  pressure:  As  soon  as  the  lens  appears  at 
the  corneal  incision,  the  spatula  is  kept  in  the 
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same  position  while  the  ball  end  of  the  hook  is 
used  to  follow  the  lens  up,  the  same  side  to  side 
movements  being  employed,  but  the  pressure  now 
instead  of  being  straight  backwards  toward  the 
optic  nerve  is  made  in  an  upward  direction 
towards  the  incision.  This  is  done  by  rotating 
the  handle  of  the  hook,  so  that  the  back  of  the 
hook  looks  backward  and  the  ball  points  towards 
the  corneal  incision.  After  two-thirds  of  the  lens 
has  appeared  at  the  incision,  the  pressure  may  be 
greatly  reduced,  as  the  lens  then  will  almost  de- 
liver itself  and  can  be  hooked  out;  any  undue 
pressure  at  this  time  may  result  in  rupturing  the 
capsule  of  the  lens.  This  accident  will  be  re- 
ferred to  later  on  under  accidents  occurring  dur- 
ing the  operation. 

While  the  lens  is  being  delivered  at  the  incision; 
gentle  pressure  only  is  exerted,  tucking  the 
cornea  under  the  lens,  so  that  at  the  conclusion  of 
the  operation  the  cornea  is  in  its  place  and  will 
have  fallen  back. 

Toilet:  After  the  lens  has  bee  r delivered, 
special  care  must  be  directed  to  the  iris,  because 
unless  it  is  properly  replaced,  the  pupil  is  apt  to 
be  U-shaped,  owing  to  the  edge  of  the  iris  being 
entangled  at  the  angles  of  the  incision. 

Replacing  the  iris  may  be  done  with  the  hook, 
sweeping  the  ball  poird  of  the  hook  right  around 
the  incision  from  side  to  side,  and  paying  special 
attention  to  the  angles  of  the  incision.  Or  Smith’s 
iris  repositor  may  be  used,  as  with  this  it  is  easier 
to  detach  the  iris  from  the  angles  of  the  incision 
(Fig.  137). 
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Smith  draws  attention  to  the  fact  that  more 
care  must  be  given  to  the  base  of  the  iris,  as  the 
pupillary  margin  will  look  after  itself. 

Another  detail  of  importance  and  yet  one 
which  is  frequently  overlooked,  is  that  in  per- 
forming the  iris  toilet,  all  movements  of  the  iris 
repositor  should  be  made  from  the  angles  of  the 
incision  toward  the  center  and  not  vice  versa; 
otherwise,  instead  of  detaching  the  iris  from  the 
angles  of  the  wound,  the  operator  incarcerates  it 
more  firmly  than  before.  However,  I have  on 
several  occasions  seen  operators  sweep  the  iris 
from  side  to  side  toward  the  angles  of  the 
incision. 

Tumblers:  This  term  refers  to  those  cata- 
racts in  which  the  capsule  is  very  apt  to  burst  if 
dislocated  at  the  incision  first.  They  can  be  ex- 
tracted with  greater  safety,  by  what  is  termed 
“tumbling” — that  is  to  say,  by  making  the  lens 
turn  a somersault.  By  this  means  that  part  of 
the  capsule  most  distant  from  the  incision  is  first 
dislocated,  so  that  even  if  the  capsule  does  burst 
when  the  lens  is  almost  out,  it  does  not  matter  so 
much;  the  capsule  having  been  detached  all 
around  except  near  the  incision,  does  not  present 
such  difficulty  but  that  it  can  be  easily  caught 
and  extracted. 

Those  cataracts  that  can  thus  be  extracted  are 
the  mature,  liypermature  and  intumescent.  In 
fact  these  all  contain  soft  matter,  which  admits 
of  their  being  molded.  Experience  will  enable 
the  operator  to  decide  which  are  “tumblers.” 
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Should  the  operator  be  in  doubt,  he  may  attempt 
first  to  dislocate  the  lens  below  and  if  this  fails, 
he  may  then  have  recourse  to  the  technique  fol- 
lowed in  extracting  by  the  upright  method. 

In  tumbling  a lens,  the  pressure  with  the  ball 
end  of  the  hook  is  made  in  a different  direction, 
not  straight  backward  toward  the  optic  nerve, 
hut  downward  toward  the  patient’s  feet,  the 
point  of  the  hook  being  placed  about  three 
millimeters  from  the  sclero-corneal  margin,  just 
inside  the  ciliary  ridge.  This  can  be  recognized 
as  Smith  points  out,  by  the  greater  rigidity  of 
the  cornea  at  this  point  (Fig.  140).  At  this 
point  steady  pressure  should  be  applied,  pulling 
away  from  the  region  between  the  optic  nerve 
and  the  incision,  and  pulling  instead,  toward  the 
patient’s  feet. 

As  soon  as  the  zonula  breaks  below,  the  ions 
will  begin  to  roll  over  and  come  out  lower  side 
first.  The  operator  should  not  release  his  pres- 
sure until  the  lens  has  passed  the  equator,  when 
he  should  alter  the  direction  of  his  pressure  and 
follow  up  the  lens,  pushing  it  upwards  as  in  ex- 
tracting an  immature  lens  (Fig.  140a). 

Should  the  capsule  burst,  it  can  easily  be  ex- 
tracted as  it  will  hang  outside  the  corneal  incision. 
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COMPLICATIONS  AND  ACCIDENTS 
OCCURRING  DURING  THE 
OPERATION 

A.  THOSE  THAT  OCCUR  DURING 
OR  AT  THE  CLOSE  OF  THE  CORNEAL 
INCISION. 

I.  Extrusion  of  the  Entire  Lens  in  its 
Capsule  With  or  Without  Vitreous:  This 
occasionally  occurs,  especially  in  nervous  patients 
who  squeeze  suddenly  at  the  conclusion  of  the 
incision  and  drive  out  the  lens  with  or  without 
vitreous.  In  some  cases,  especially  where  there 
is  no  loss  of  vitreous,  no  harm  may  be  done  and  a 
perfect  result  obtained.  The  speculum  should 
be  taken  out  as  soon  as  possible  and  the  eye-brow 
pulled  up  by  the  thumb  of  the  assistant,  while 
with  the  thumb  of  the  other  hand  he  pulls  down 
the  lower  eye-lid,  thus  throwing’  the  obicularis 
out  of  action.  If  there  is  no  prolapse  of  the  iris, 
the  eye  may  be  closed  and  dressed  in  the  usual 
way. 

Should  there  be  a prolapse,  the  lid  hook 
should  be  placed  under  the  upper  eye-lid  and  the 
iris  replaced  by  the  iris  repositor;  or  a small 
iridectomy  performed.  Should  there  be  a pro- 
lapse of  vitreous,  this  should  be  cut  off  with  a 
pair  of  scissors  curved  on  the  flat. 

II.  Disappearance  of  the  Lens  Into 
the  Posterior  Chamber  of  the  Eye:  I have 
seen  tnis  accident  occur  thrice,  and  without  ap- 
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parent  reason.  In  one  case  the  lens  disappeared 
before  the  iridectomy  was  performed,  and  in  the 
other  cases  this  occurred  after  the  iridectomy. 
In  one  case  the  accident  occurred  in  both  eyes  in 
a case  of  binocular  extraction.  The  operator 
called  to  me  to  tell  what  had  happened  and  asked 
me  to  perform  the  operation  on  the  other  eye.  I 
did  so  and  the  lens  dipped  and  disappeared  as 
soon  as  the  iridectomy  was  performed.  I di- 
rected both  eyes  to  be  bandaged  for  two  days. 
Two  days  later  the  lens  in  one  eye  had  floated  up 
to  its  normal  position  and  was  easily  extracted 
by  Smith’s  method,  placing  the  spoon  behind  the 
lens  while  with  the  blunt  hook  over  the  cornea 
the  lens  was  made  to  slide  up  the  inclined  plane 
of  the  spatula.  I repeated  the  same  method  in 
another  case  with  a successful  result. 

B.  COMPLICATIONS  DURING  THE 
PERFORMANCE  OR  AT  TPIE  COM- 
PLETION OF  THE  IRIDECTOMY: 

I.  Extrusion  of  the  Lens  as  Under  A: 
This  is  to  be  treated  in  a similar  manner  as  above. 

II.  Haemorrhage  from  the  Iris:  This 
does  not  often  occur  and  is  seldom  of  a serious 
nature.  The  blood  in  t1  >e  anterior  chamber  can 
usually  be  milked  out  at  the  close  of  the  operation 
by  gentle  stroking  movements  in  an  upward  di- 
rection with  the  blunt  hook  laid  on  the  flat. 

III.  Tearing  Away  of  a Large  Portion, 
Even  the  Whole  of  the  Iris:  This  is  gen- 
erally due  to  the  patient  moving  his  head  vio- 
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lently  and  dragging  the  iris  from  its  attachment. 
If  it  occurs  the  ragged  edges  should  be  cut  away 
as  well  as  possible. 

C.  COMPLICATIONS  OCCURRING 
DURING  THE  EXTRACTION  OF  THE 
LENS: 

I.  Fixation  of  the  Lens  at  the  Corneal 
Incision:  This  is  usually  caused  by  too  small 
an  incision  and  may  often  he  overcome  by  pass- 
ing the  blade  of  a pair  of  scissors  into  one  angle 
of  the  incision  and  enlarging  it. 

Sometimes  a very  large  lens  may  be  delivered 
by  impaling  the  lens  on  a needle  and  then  ro- 
tating it  on  its  antero-posterior  axis.  Elliott  in 
his  book  describes  the  technique,  as  an  action  like 
that  of  turning  a cart  wheel  on  its  axle,  by  seiz- 
ing the  tire  and  turning  it  around. 

II.  Tendency  of  the  Lens  to  Dip  Instead 
of  Presenting  at  the  Corneal  Incision: 
Here  all  pressure  must  at  once  be  removed  from 
the  outside  of  the  eye  and  Smith’s  spatula  held 
in  the  operator’s  left  hand  must  be  immediately 
dipped  into  the  vitreous  behind  the  lens  and  used 
only  to  support  the  lens,  while  he  proceeds  to 
slide  it  up  the  inclined  plane  of  the  spatula  with 
the  blunt  hook  held  in  the  right  hand  over  the 
lower  part  of  the  cornea,  and  so  delivers  the  lens. 

III.  Prolapse  of  Vitreous:  In  this  as  in 
the  previous  case,  no  further  pressure  must  be 
exerted  in  attempting  to  press  out  the  lens,  but 
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the  spatula  must  be  immediately  dipped  into  the 
vitreous  behind  the  lens  and  the  lens  delivered  as 
described  above  under  II,  which  can  often  be 
accomplished  with  no  loss  of  vitreous.  Should 
there  be  any  loss  of  vitreous,  the  prolapse  should 
be  cut  off  with  a pair  of  scissors  curved  on  the 
flat. 

IV.  Prolapse  of  Vitreous  After  the  Ex- 
traction of  the  Lens:  This  is  met  by  Smith’s 
technique.  When  the  assistant  who  has  control 
of  the  lids,  sees  vitreous  obviously  presenting  at 
the  incision,  he  at  once  tilts  the  handle  of  his  lid 
hook  toward  the  patient’s  feet  in  order  to  lift  the 
cul-de-sac  of  the  upper  fornix;  in  this  way  the 
vitreous  by  suction  goes  back  within  the  globe 
and  in  some  cases  there  is  no  actual  loss  of  vitre 
ous,  or  if  there  has  been  some,  further  escape  is 
prevented.  This  is  a maneuvre  with  which  every 
assistant  who  holds  the  lids  should  be  expert 
(Fig.  142) . 

V.  Choroidal  Haemorrhage:  In  some 
8000  cases  of  cataract  extraction  T have  seen  this 
accident  occur  five  or  six  times  on  the  table.  In 
two  cases  I have  waited  until  the  haemorrhage 
ceased  and  then  cut  away  ail  the  vitreous  and 
blood  clots  and  replaced  the  cornea;  the  incision 
has  healed  by  first  intention  and  the  eye  ulti- 
mately showed  quite  a good  cosmetic  result. 

Plus  Tension:  I am  inclined  to  think  that 
choroidal  haemorrhage  in  high  tension  eyes  is 
more  apt  to  occur  with  the  intracapsular  opera- 
tion than  in  the  capsulotomy  operation,  and  this 
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year  I had  evidence  of  this  in  two  cases.  The 
patients  came  with  double  cataract,  with  tension 
plus,  though  not  markedly  so.  In  each  case  one 
cataract  was  extracted  in  the  capsule  and  the 
other  with  capsulotomy.  Though  these  were  not 
operated  on  by  me,  yet  I had  the  cases  under 
observation.  In  each  case  the  eye  in  which  the 
intracapsular  operation  had  been  performed,  had 
a choroidal  haemorrhage,  and  the  other  eye  in 
which  the  cataract  had  been  extracted  with  cap- 
sulotomy escaped. 

At  the  beginning  of  my  chapter  under  selec- 
tion of  cases  I have  already  referred  to  operation 
on  eyes  with  plus  tension,  saying  that  in  those 
cases  there  is  less  risk  of  a choroidal  haemorrhage 
if  the  operation  is  performed  with  capsulotomy; 
what  little  experience  I have  had  confirms  me  in 
that  opinion. 

VI.  Eversion  of  Corneal  Flap  or  Turned 
Section:  This  occurs  in  my  experience  in  two 
or  three  per  1000  cataract  operations.  In  the 
Madras  Government  Ophthalmic  Hospital  re- 
port for  1920,  there  were  16  cases  reported  out 
of  1525  cataract  operations,  which  is  a consid- 
erably higher  percentage.  It  is  certainly  not 
more  common  in  cases  operated  in  the  capsule, 
but  the  reverse,  as  by  far  the  greater  major- 
ity of  cases  in  ti  e Madras  Hospital  were  operated 
on  by  the  capsulotomy  operation.  The  cases  re- 
ported on  by  the  hospital  authorities  were  treated 
by  covering  the  whole  cornea  with  a flap  from 
above,  and  keeping  on  a pressure  bandage  for 
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two  or  three  days.  In  six  cases,  a uniformly 
curved  scar  was  obtained,  in  continuity  with  the 
curve  of  the  lower  half  of  the  cornea,  but  all  the 
cases  remained  in  the  failure  group.  Four 
turned  sections  were  treated  by  stitching  the  lids, 
but  this  was  not  so  satisfactory. 

The  treatment  I recommend  is  different  to 
the  above  and  in  one  case  fair  vision  was  ob- 
tained. When,  owing  to  prolapse  of  the  vitreous, 
some  difficulty  is  experienced  in  replacing  the 
corneal  flap,  a note  is  made  of  the  case  and  the 
eye  is  opened  on  the  third  day.  If  the  flap  is 
everted,  the  flap  is  turned  back  and  the  angles 
of  the  incision  examined  for  any  tags  of  iris, 
capsule,  or  vitreous,  which  act  as  a wedge  to 
prevent  the  hinge  closing,  and  when  once  this 
wedge  is  removed,  the  corneal  flap  has  a fair 
chance  of  falling  back.  Whatever  may  be  the 
cause  of  preventing  the  hinge  from  closing  (usu- 
ally vitreous)  is  removed  with  iris  forceps  and 
scissors,  and  the  flap  then  usually  falls  back ; but 
to  keep  it  in  position,  the  blunt  hook  is  pressed  on 
the  flat  over  the  cornea  and  the  upper  eye-lid 
closed  down;  then  the  hook  is  carefully  with- 
drawn  and  a firm  pressure  bandage  is  applied. 
This  technique  but  seldom  fails.  The  flap  usu- 
ally remains  opaque  for  some  days  but  gradually 
clears  up,  though  the  upper  portion  may  remain 
permanently  opaque. 

If  the  eversion  is  not  discovered  until  the  fifth 
day,  some  adhesions  have  usually  formed  and  it 
is  then  more  difficult  to  replace  the  flap.  Even 
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then  if  any  prolapse  is  cut  oft'  and  the  hinges,  i.e., 
the  angles  of  the  incision,  are  carefully  cleared, 
the  case  is  by  no  means  hopeless,  though  the 
prospects  of  vision  are  poor.  In  the  case  of  the 
lower  half  of  the  cornea  remaining  clear,  a lower 
iridectomy  should  be  done  at  a later  date. 

VII.  Rupture  of  the  Capsule  : Here  con- 
siderable skill  and  quickness  on  the  part  of  the 
operator  is  called  for.  As  soon  as  the  capsule  is 
seen  to  have  burst,  the  lens  must  be  followed  up 
and  kept  in  position  by  the  spatula,  while  with 
the  right  hand  the  lens  and  capsule  should  he 
seized  with  a pair  of  dissecting  forceps  and 
pulled  out. 

If  the  operator  fails  to  extract  the  capsule  by 
this  means,  he  must  re-insert  the  speculum  and 
expel  as  much  as  he  can  of  the  capsule  and 
cortex  as  in  the  operation  with  capsid  otomy,  and 
attempt  to  extract  the  capsule  with  a pair  of  iris 
forceps.  Smith  draws  attention  to  the  fact  that 
the  operator  is  very  apt  to  pass  the  forceps  be- 
hind the  capsule.  To  avoid  this  the  points  of  the 
forceps  must  be  kept  close  to  the  under  surface 
of  the  cornea  and  passed  so  as  to  reach  as  far 
as  the  lower  portion  of  the  pupil,  and  then,  as 
Smith  describes,  the  points  should  be  turned 
backward,  pressed  back,  closed  and  all  that  is 
within  their  grip  brought  out. 

Dressing  and  Bandage  for  the  Eye  and 
After  Treatment:  As  soon  as  the  iris  toilet 
is  comnleted  a circular  piece  of  boracic  lint  boiled 
for  five  minutes  is  placed  wet  on  the  eye,  over 
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this  is  placed  a circular  piece  of  boracic  cotton 
wool  one  inch  thick,  and  on  the  un-operated  eye 
a similar  pad  of  lint  and  boracic  wool,  the  whole 
being  firmly  bandaged  with  an  ordinary  roller 
bandage  three  yards  in  length  and  three  inches 
in  diameter.  If  there  is  no  complaint  of  pain, 
the  bandage  is  not  opened  until  the  fifth  day; 
and  if  everything  is  well  and  no  complications 
have  occurred,  the  dressing  is  then  changed,  the 
eyelids  being  cleansed  hv  a wet  boracic  swab  of 
wool.  The  eyes  are  re-bandaged  with  a similar 
dressing  and  left  for  two  days,  when  the  bandage 
is  again  taken  off  and  a green  shade  placed  over 
the  eye  and  in  the  ordinary  course  of  events,  the 
patient  is  discharged  on  the  eighth  or  ninth  day. 

The  patient  is  kept  in  the  recumbent  position 
for  two  or  three  days,  but  is  allowed  to  turn  on 
his  side  after  twenty-four  hours.  The  patient  is 
kept  on  his  back  without  turning  for  twenty-  four 
hours,  on  account  of  the  danger  of  choroidal 
haemorrhage,  which  may  come  on  at  any  time 
within  that  period. 

The  patient  should  have  a purgative  after 
fourty-eight  hours,  if  there  has  neen  no  move- 
ment of  the  bowels  up  to  that  time. 

There  are  no  particular  restrictions  regarding 
diet,  except  that  it  should  be  light,  especially  for 
the  first  three  days,  after  which  the  patient  may 
eat  what  he  likes. 

Regarding  dressing  the  eye,  on  the  fifth  day 
there  are  two  practical  points  to  which  I wish 
to  draw  attention.  First:  Do  not  attempt  to 
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examine  the  eye  with  the  patient  in  the  recum- 
bent position.  He  will  roll  up  his  eye  under  the 
upper  lid  to  avoid  the  light  and  it  will  be  ex- 
tremely difficult  to  obtain  a satisfactory  view  of 
the  upper  portion  of  the  cornea.  Make  the  pa- 
tient sit  up  and  the  eye  can  be  much  more  easily 
examined. 

Secondly:  As  the  patient  tends  to  squeeze  his 
eye  or  wince,  the  first  time  the  eye  is  opened, 
always  place  the  thumb  of  the  left  hand  on  the 
upper  eye-brow  and  pull  it  upward  to  prevent 
the  possibility  of  a prolapse  of  the  iris  or  gaping 
of  the  incision,  if  it  is  not  firmly  united. 

POST-OPERATIVE  COMPLICATIONS 

Conjunctivitis:  This  complication,  which 
Elliot  in  his  Tropical  Ophthalmology,  describes 
as  being  nearly  always  present  in  the  operation 
with  capsulotomy,  is  but  seldom  seen  in  those  eyes 
which  have  been  operated  on  in  the  capsule.  We 
do  not  find  it,  at  any  rate  in  a degree  which  calls 
for  treatment  in  more  than  5 to  10  per  cent  of 
cases.  When  it  does  occur,  protargol  or  silvol 
gr.  X.  to  the  ounce  is  ii  stilled  once  or  twice  a 
day,  after  the  shade  has  been  put  on. 

Acute  Iritis  and  Iridocyclitis:  This  which 
generally  gives  evidence  of  its  presence  on  the 
third  or  fourth  day,  or  sometimes  even  earlier, 
must  be  combatted  at  once,  and  that  most  ener- 
getically The  treatment  consists  of:  (a)  instil- 
lation ot  atropin  gr.  X.  to  the  ounce  of  water, 
three  or  four  times  a day  until  the  pupil  dilates 
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fully;  (b)  application  of  leeches  to  the  affected 
temple;  (c)  aspirin  gr.  XV.  twice  or  three  times 
a day.  This  will  greatly  relieve  the  pain;  (d) 
administration  of  mercury  which  Smith  recom- 
mends should  be  pushed  until  there  are  signs  of 
salivation.  If  at  the  end  of  four  or  five  days 
the  atropin  has  not  succeeded  in  dilating  the 
pupil,  the  instillation  of  atropin  should  cease. 

Sub-Conjunctival  Injections  of  Cyanide 
of  Mercury  : Some  authorities  report  excellent 
results  with  sub-conjunctival  injections  of  20 
drops  of  cyanide  of  mercury  1-3000,  the  eyes  to 
be  cocainized  first. 

Purulent  Infection  of  the  Wound: 
Should  this  occur  and  spread  to  the  deeper  struc- 
tures of  the  eye,  the  only  treatment  is  enuclea- 
tion, or  evisceration;  and  in  my  opinion,  the 
latter  is  much  the  better  operation.  If  enuclea- 
tion is  performed  for  panophthalmitis,  there  is 
great  danger  of  sepsis  spreading  along  the  lym- 
phatics and  infecting  the  meninges,  with  fatal 
results.  Many  patients  have  lost  their  lives  due 
to  this  operation. 

If  the  corneal  wound  alone  ic  aifected,  further 
spread  may  be  prevented  by  the  application  of 
the  actual  cautery  along  the  line  of  the  incision. 
In  some  cases  eyes  are  saved  in  this  way,  though 
these  cases  always  have  up-drawn  pupils  which 
can  be  operated  on  later  with  considerable  suc- 
cess by  Smith’s  method  of  lowering  the  pupil. 

Prolapse  of  Iris:  It  is  better  not  to  attempt 
to  operate  on  such  cases  for  at  least  a week  after 
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the  cataract  extraction.  In  the  case  of  a very 
small  prolapse,  the  actual  cautery  gives  excellent 
results.  If  the  prolapse  is  a large  one,  I prefer 
to  give  a general  anesthetic  as  there  is  then  no 
risk  of  the  patient  squeezing  as  in  the  case  of  a 
cocainized  eye. 

I think  chloroform  anesthesia  should  be  the 
routine  practice  in  large  prolapses.  The  iris  can 
then  be  freed  from  the  incision  in  which  it  is  in- 
carcerated. The  after  results  in  my  experience 
have  been  much  better  after  chloroform  anesthe- 
sia than  with  cocain.  One  important  reason  is 
that  I have  found  that  after  one  operation  on 
the  eye,  the  patient  is  often  extremely  intolerant 
of  further  operative  interference  under  cocain 
anesthesia. 

Detachment  of  the  Retina:  I have  seen 
no  cases  of  recovery  following  treatment;  but 
Smith  records  a case  of  the  retina  resuming  its 
original  position  after  energetic  mercurial  treat- 
ment. 

Detachment  of  the  Choroid:  This  has  al- 
ready been  alluded  to  under  complications  occur- 
ing  during  the  extraction  of  the  lens,  though  it 
more  often  occun  immediately  after  the  opera- 
tion, within  one -half  to  two  hours. 

After  Cataract:  This  should  never  occur, 
if  the  intraea psular  operation  is  successfully  per- 
formed But  it  occasionally  follows  cases  in 
which  the  capsule  has  burst  and  has  not  been 
completely  removed.  The  treatment  is  dealt  with 
in  detail  in  works  dealing  with  the  capsulotomy 
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operation.  Of  the  various  operative  methods  of 
dealing  with  after-cataract,  viz.,  needling,  couch- 
ing, and  extraction,  I prefer  the  last,  except  in 
the  case  of  very  thin  after-cataracts  with  no  ad- 
hesions to  the  iris,  in  which  case  needling  is 
admirably  suited. 

Post-Operative  Glaucoma:  This  appears 
to  be  an  ordinary  acute  glaucoma,  occuring  with- 
in a month  of  the  cataract  operation.  Leeches, 
Myotis,  a brisk  purge,  and  aspirin  should  be  used 
without  delay,  and,  if  no  improvement  is  per- 
ceived, Smith  recommends  paracentesis  of  the 
anterior  chamber  every  other  day,  (three  or  four 
times  if  necessary)  as  likely  to  give  successful 
results. 

Delayed  Mealing  : I remember  one  very 
obstinate  case  of  a very  infirm  old  man,  in  which 
the  incision  leaked  for  over  three  weeks.  Film 
bandaging  with  instillation  of  protargol  di  ops 
was  eventually  successful  in  curing  the  rase. 

Contra-Indications  for  Intracapsular 
Extraction:  There  is  no  doubt  that  the  in- 
tracapsular operation  still  fails  to  find  favour 
with  the  majority  of  cataract  operators  and  if 
the  contra-indications  were  more  widely  known, 
the  operation  would  be  more  widely  used. 

In  the  vast  majority  of  cases  of  senile  cataract 
it  is  the  operation  of  choice.  I will  now  briefly 
describe  what  I consider  to  be  the  chief  contra- 
indications. Some  have  been  already  touched  on 
under  selection  o'  cases. 

(a)  Glaucomatous  cataract; 
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(b)  Cataract  in  glaucoma; 

(c)  Cataract  with  plus  tension  and  no  other 
evident  signs  of  glaucoma,  though  possibly  this 
heading  could  be  included  under  either  (a)  or 

(b). 

In  these  three  types  of  cases,  capsulotomy  is 
preferred,  because  of  the  danger  of  choroidal 
haemorrhage,  as  the  more  rapid  reduction  of  the 
intra-orbital  tension  in  removing  the  lens  in  its 
capsule,  renders  the  eye  more  liable  to  detach- 
ment of  the  choroid,  than  when  the  tension  is 
gradually  reduced,  as  is  the  case  in  extracting 
with  capsulotomy; 

(d)  The  type  of  man  or  woman  with  a big 
“ox  eye”  and  of  a stout  plethoric  build.  In  these 
cases  there  is  a greater  liability  to  loss  of  vitre- 
ous; 

(e)  Cataract  in  the  young  adult.  Here  the 
zonula  is  often  very  difficult  to  rupture,  and  in- 
creased pressure  is  liable  to  cause  loss  of  vitreous ; 

(f)  All  cases  in  which  a legitimate  amount  of 
pressure  does  not  succeed  in  dislocating  the  lens. 
This  will  mean  considerably  less  than  five  per 
cent  of  cases,  probably  nearer  two  or  three  per 
cent; 

(g)  Congenital  cataracts; 

( h ) T rauma  tic  cataracts ; 

(i)  Secondary  cataracts. 


CHAPTER  VI 
Intracapsular  Operation 

By  J.  W.  Weight,  M.  Sc.,  A.  M.,  M.  D. 

Columbus,  Ohio 
U.  S.  A. 

INTRODUCTORY 

The  extraction  of  the  cataractous  lens,  what- 
ever the  method,  is  doubtless  one  of  the  most  in- 
tricate and  delicate  of  surgical  procedures, 
involving  an  undertaking  and  responsibility  of 
scarcely  less  significance  to  the  pat  ent  than  that 
of  his  life.  Being  irreparably  blind  is  compar- 
able with  death  itself. 

An  eye  becomes  cataractous  as  a result  of  dis- 
ease or  trauma.  This  fact  must  not  be  lost 
sight  of  when  a patient  consults  us  for  the  res- 
toration of  vision,  for  tne  reason  that  complica- 
tions may,  to  a greater  or  less  extent,  modify  the 
visual  acuity  desired  or  anticipated.  It  is  due 
to  the  patient  that  he  should  be  apprised  of  what- 
ever contingencies  exist.  It  is  taken  too  much 
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as  a matter  of  fact  that  an  operation  is  indicated 
whenever  the  lens  is  opaque,  regardless  of  other 
conditions  of  the  eye  or  the  system  at  large. 
There  is,  doubtless,  as  much  responsibility  in 
knowing  when  to  operate,  as  there  is  in  the  oper- 
ation itself.  For  this  reason  a thorough  exami- 
nation of  the  patient  should  be  made  as  to  eye 
complications,  habits,  heredity  and  systemic  con- 
ditions, including,  especially,  nasal  and  lachry- 
mal conditions.  Age  is  not  a matter  of  conse- 
quence if  the  patient  is  in  good  health. 

It  is  due  to  the  patient  that  he  should  be  ac- 
quainted with  the  fact  that  all  operations  are 
not  successful;  that  a failure  is  possible  occasion- 
ally, even  when  all  indications  appear  favorable; 
that  consequently  there  is  a risk;  and  if  he  desires 
vision  he  must  subject  himself  to  such  undertak- 
ing. Moreover,  his  own  actions  in  not  complying 
strictly  with  instructions  may  be  responsible  for 
unfavorable  results. 

Preparation  of  Patient:  The  day  preced- 
ing the  operation  the  patient  should  have  a warm 
bath  and  a mild  cathartic,  and  upon  retiring  the 
face  should  be  thoroughly  cleaned,  a few  drops 
of  a one  per  cent  solution  of  atropin  instilled  in 
the  eye,  followed  by  thick  gauze  pads  to  both 
eyes,  saturated  with  1-5000  Sol.  of  bichloride  of 
mercury,  to  remain  during  the  night. 

Before  proceeding  to  the  operation,  two  or 
three  drops  of  a four  per  cent  solution  of  cocain 
should  be  instilled  into  the  eye  every  three 
minutes  for  six  or  seven  times;  and  immediately 
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before  operating  the  face  should  he  thoroughly 
washed,  particular  attention  being  given  to  the 
lids  and  brows,  and  the  conjunctival  cul-de-sac 
thoroughly  flushed  with  bichloride  of  mercury 
Sol.  1-5000. 

Precautions:  Some  observations  are  par- 
ticularly necessary  preceding  this  operation,  es- 
pecially in  reference  to  the  pupil,  whether  it  is 
dilated  thoroughly  or  not.  If  it  has  dilated  well, 
it  is  not  necessary  to  make  an  iridectomy,  for 
the  reason  that  the  lens,  by  cautious  and  unrelax- 
ing pressure,  avoiding  haste,  is  usually  safely  de- 
livered, without  rupture  of  capsule,  injury  to 
iris  or  loss  of  vitreous.  On  the  other  hand,  if 
the  pupil  has  not  dilated  thoroughly,  an  iridec- 
tomy or  iridotomy  is  necessary,  but  a small 
iridectomy  or  an  iridotomy  consisting  of  an  in- 
cision from  the  upper  border  of  the  pupil  toward 
the  periphery,  simply  dividing  the  sphincter 
pupillae,  is  sufficient.  The  circular  muscle  sur- 
rounding the  pupil,  when  it  is  undilated,  is  about 
3 mm.  broad,  so  that  the  incision  to  the  extreme 
periphery  of  the  iris  is  not  necessary.  In  making 
an  iridectomy  the  same  fact  p»  oves  true ; it  being 
necessary  only  to  divide  the  fibres  of  the  sphinc- 
ter pupillae,  thus  making  a small  iridectomy  as 
efficient  for  the  delivery  of  the  lens  as  a large 
one.  I very  much  prefer  iridotomy. 

It  must  be  remembered  that  usually,  as  soon 
as  the  corneal  incision  is  completed  and  the  aque- 
ous escapes,  although  it  had  been  well  dilated  at 
the  beginning  of  the  operation,  the  pupil  con- 
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tracts.  I his  does  not  make  it  necessary  for  an 
iridectomy  or  iridotomy;  the  simple  fact  that 
the  pupil  is  dilatable  is  sufficient. 

There  are  occasions  when  the  lens  cannot  be 
delivered  within  its  capsule  in  safety,  generally 
lor  the  reason  that  it  is  so  firmly  attached  to  its 
supports.  This  condition,  however,  is  of  rare 
occurrence,  and  unfortunately  cannot  be  defi- 
nitely diagnosed  before  an  attempt  to  dislocate 
is  made.  My  experience  has  taught  me  about 
how  much  pressure  should  be  made  with  safety, 
and  I do  not  usually  go  beyond  that  point.  If 
the  lens  is  not  readily  detached  from  its  moor- 
ings, then  I do  capsulotomy,  because,  under  the 
circumstances,  I consider  it  the  safer  method. 

There  is  liable  to  be  loss  of  vitreous  in  cap- 
sulotomy as  well  as  in  the  intracapsular  method, 
but  there  are  occasions  in  the  intrac apsular  where 
it  is  unavoidable  to  a greater  or  less  extent; 
for  instance  when  there  are  adhesions  between 
the  hyaloid  membrane  and  the  posterior  lens- 
capsule,  which  occasionally  occur,  especially  at 
the  hyaloid  fossa.  Thou  there  is  the  contingency, 
that  the  hyaloid  is  net  ruptured,  and  there  is  that 
of  the  lens-capsule,  with  fragments  of  it  adhering 
to  the  hyaloid,  which  interferes  with  vision  to  a 
greater  or  less  extent.  I must  say  that  I have 
never,  in  my  experience,  had  a serious  loss  of 
vitieous,  out  once,  under  this  or  any  other  condi- 
tion in  the  intracapsular  operation,  although  I 
have  operated  a few  over  one  thousand  cataracts. 
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As  my  method  of  extraction  of  the  cataractous 
lens  within  its  capsule  differs  considerably  from 
most  other  procedures  that  have  been  devised  at 
different  times  recently,  a brief  explanation  as 
to  its  employment  by  me  is  necessary. 

I began  cataract  operations  in  1873  under  the 
prevailing  methods  at  that  time,  i.  e.,  what  is 
known  as  the  flap  and  the  combined  operations, 
choosing  the  one  I considered  better  for  the  par- 
ticular case.  Both  of  these  methods  consisted  of 
a very  extensive  incision,  including  one-half  of 
the  corneal  surface  and  an  equally  extensive  flap, 
which  resulted  too  frequently  in  imperfect  co- 
aptation, a prolapse  of  the  iris,  a drawn-up  or 
obliterated  pupil  and  more  or  less  corneal  opacity. 
To  avoid  such  embarrassing  conditions  I con- 
ceived an  incision  much  smaller,  less  liable  to  gap 
and  of  such  dimensions  as  to  permit  the  ready 
delivery  of  the  lens. 

Instruments:  In  making  a cataract  opera- 
tion, whatever  method  is  applied,  it  is  castomary 
to  use  the  speculum  and  fixation  forceps  to  steady 
the  eye,  but  in  my  operation  I seldom  found  it 
necessary  to  use  them.  I consider  it  much  safer, 
if  it  is  found  necessary  to  separate  the  lids  with 
an  instrument,  to  use  a Dcsmarres  lid  elevator, 
and,  to  steady  the  eye.  the  ordinary  fixation  for- 
ceps. To  make  the  corneal  incision,  a Graefe 
knife  of  such  form  as  to  suit  the  liking  of  the 
operator  is  used.  If  it  is  found  necessary  to 
make  an  iridectomy  or  an  iridotomy,  the  ordinary 
iris  forceps  and  scissors  are  adequate.  To  make 
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pressure  upon  the  upper  segment  in  the  process 
of'  separating  the  lens  from  the  annular  ligament, 
a small  flat  spatula  is  necessary,  and  counter 
pressure  by  a strabismus  hook,  the  bend  in  the 
hook,  and  not  its  point,  being  applied  to  the 
lower  portion  of  the  cornea  at  the  scleral  junction. 
The  counter  pressure  should  be  just  sufficient 
to  steady  the  eye  whilst  pressure  is  being  made 
on  the  upper  segment,  as  indicated.  I prefer 
using  the  fingers,  but  all  oculists’  fingers  are  not 
adapted  for  such  procedure,  as  are  the  instru- 
ments named. 

PREPARATION  OF  INSTRUMENTS 

Sterilization  : The  instruments  must  be 
well  sterilized  by  the  most  thorough  methods,  but 
cutting  instruments  should  not  be  boiled  nor  im- 
mersed in  bichloride  of  mercury  solution,  as  the 
former  destroys  the  temper  and  the  latter  causes 
them  to  rust.  I dip  the  blade  of  the  knife  in 
carbolic  acid,  then  immerse  it  in  absolute  alcohol 
and  when  ready  to  operate  cleanse  with  sterile 
water. 

Incision:  Briefly,  the  incision  is  made  en- 
tirely within  the  cornea,  the  puncture  and 
counter-puncture  being  one-third  down  the  cor- 
neal circumference,  at  the  sclero-corneal  junction, 
and  completed  at  a point  2 mm.  within  its  upper 
border.  With  this  incision  I discovered  that 
pressure  upon  its  upper  segment,  in  addition  to 
making  the  opening  for  the  delivery  of  the  lens 
much  larger  than  in  the  usual  methods,  caused 
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a detachment  of  the  lens  from  the  annular  liga- 
ment at  its  upper  portion,  when  with  careful 
pressure  it  is  stripped  out  from  the  surrounding 
attachments  and  its  delivery  in  capsule  readily 
effected.  Pressure  thus  made  causes  a displace- 
ment of  the  vitreous  in  such  manner  there  that 
it  has  a tendency  to  seek  a point  of  least  resis- 
tance, thus  forcing  the  lens  toward  the  open  gap 
caused  by  the  incision. 

After  considerable  experience  with  the  tech- 
nique, and  realizing  its  importance,  a description 
of  the  operation  was  published  in  the  Columbus 
Medical  Journal,  October,  1884.  Since  its  con- 
ception I have  practiced  this  method  with  general 
satisfaction  during  my  professional  career.  The 
description  is  as  follows: 

For  convenience  we  imagine  a transverse  hori 
zontal  line  one-third  the  way  down  from  the 
upper  edge  of  the  cornea.  A medium-sized 
Graefe’s  knife  is  used  in  making  the  incision. 
The  point  of  entrance  must  be  near  the  sclero- 
corneal  border,  but  entirely  within  'be  cornea,  on 
the  imaginary  line,  as  is  shown  hi  dotted  line  in 
Fig.  118. 

The  cutting  edge  of  the  knife  is  directed  up- 
wards and  forwards,  the  plane  of  the  knife  mak- 
ing an  angle  of  about  45  degrees  with  the  plane 
of  the  normal  iris,  as  is  shown  in  Fig.  119  (The 
line  a b represents  the  plane  of  the  normal  iris; 
c d the  plane  of  the  knife) . 

The  back  of  the  knife  must  be  kept  on  the 
imaginary  line  and  the  counter-puncture  made 
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near  the  sclero-corneal  border  at  a point  as  nearly 
as  possible  corresponding  to  the  point  of  en- 
trance. The  knife  is  now  steadily  and  gently 
pushed  forward  until  the  section  is  completed. 
The  line  of  incision  will  now  present  the  ap- 
pearance of  the  curved  line  in  Fig.  118. 

Iridectomy:  The  patient  is  now  allowed  to 
rest  a moment  when,  if  the  pupil  had  not  dilated 
well,  the  iridectomy  is  made.  On  the  other  hand 
— as  has  been  indicated  before — if  the  pupil  had 
been  fully  dilated  before  the  inc's'on  was  made, 
the  iridectomy  is  to  be  omitted. 

Capsulotomy:  The  next  step  in  the  opera- 
tion, as  usually  practiced,  whether  an  iridectomy 
has  been  made  or  not,  has  been  to  rupture  the 
capsule  of  the  lens;  but  I am  fully  satisfied  that 
as  a rule  the  lens  is  easily  removed  'within  its 
capsule,  and  especially  so  in  this  particular  opera- 
tion. 

Lens  Dei .i  very:  We  will  then,  without  rup- 
turing the  capsule,  take  the  next  step  in  the 
operation,  which  is  to  press  down  the  upper  seg- 
ment of  the  cornea  with  the  finger  as  is  repre- 
sented in  Fig.  120.  At  the  same  time,  if  the 


SENILE  CATARACT 


181 


lens  does  not  readily  present  itself  slight  pres- 
sure with  a finger  of  the  other  hand  may  be  made 
near  the  sclero-corneal  border  below,  which  is 
also  shown  in  Fig.  120. 

If  now  the  lens  does  not  readily  present  itself 
and  pass  out,  we  may  rupture  the  capsule,  and 
again  proceed  to  make  pressure  as  has  been  di- 
rected. The  lens  will  now  present  itself  and  pass 
through  the  opening  as  represented  in  Fig.  121. 


Fig.  121. 
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I have  found  this  procedure  much  better  and 
safer  than  by  making  the  pressure  with  a currette 
or  scoop,  as  was  formerly  recommended.  The 
surgeon  who  once  uses  his  fingers  in  the  manner 
here  described,  will  doubtless  never  thereafter 
resort  to  an  instrument  for  the  purpose  of  mak- 
ing pressure.  In  this  way  the  eye  can  be  handled 
with  much  more  safety  and  comfort  to  the  pa- 
tient, and  with  greater  facility  to  the  operator. 

I rarely  am  compelled  to  make  pressure  below 
the  incision  at  the  sclero-corneal  border,  more 
than  to  steady  the  eye  whilst  the  pressure  is 
being  made  on  the  upper  segment — for  the  lens 
usually  passes  out  as  soon  as  the  pressure  above 
is  sufficient  to  make  the  opening  large  enough 
to  allow  its  passage. 

The  advantages  gained  by  this  procedure  are 
evident. 

By  other  methods  sufficient  pressure  is  made 
below  the  incision  to  make  the  wound  gape 
enough  to  allow  the  lens  to  pass,  frequently  rup- 
turing the  hyaloid  membrane  and  causing  a loss 
of  the  vitreous — whereas,  in  this  method,  the 
opening  that  is  made  by  pressing  down  the  upper 
segment,  as  indicated,  is  sufficiently  large — if  the 
incision  has  been  properly  made — to  allow  the 
ready  passage  of  the  lens. 

This  mode  of  operation  presents  other  mani- 
fest advantages: 

It  is  the  smallest  possible  incision  that  can  be 
made,  that  will  allow  the  ready  passage  of  the 
lens 
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The  incision  is  made  in  that  structure  which 
is  most  likely  to  heal  and  least  liable  to  take 
on  dangerous  complications. 

The  manner  in  which  the  incision  is  made  pre- 
vents its  gaping,  hence  there  is  no  danger  of  a 
staphyloma  of  the  iris. 

There  being  no  flap,  and  the  incised  surface 
being  small,  danger  of  suppuration  of  the  cornea 
is  reduced  to  a minimum. 

Even  if  the  wound  in  the  cornea  should  leave 
an  opaque  cicatrice,  it  is  covered  by  the  upper 
lid,  and  does  not  interfere  with  vision  in  the  least, 
but,  as  a rule,  the  cicatrice  clears  up  perfectly, 
and  in  a short  time  cannot  be  detected  with  the 
naked  eye. 

On  account  of  the  pressure  on  the  upper  seg- 
ment of  the  cornea,  the  corresponding  portion  of 
the  iris  is  so  pressed  upon  that  the  lens  is  brought 
immediately  to  its  point  of  exit  through  the  pupil, 
thus  preventing  its  slipping  up  behind  the  iris, 
and  bruising  the  ciliary  body,  with  the  resulting 
consequences. 

Acting  upon  the  principle  of  not  removing 
any  structure  which  can  be  retained  without  in- 
terfering with  the  result  of  the  operation,  in  most 
cases  we  retain  the  entire  iris,  and  thus  secure 
the  advantages  of  a cental  movable  pupil. 

The  operation  being  almost  painless,  is  reduced 
to  the  greatest  simplicity,  not  requiring  an  an- 
aesthetic, speculum,  fixation  forceps,  and  fre- 
quently but  one  instrument — a Graefe’s  knife. 
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DRESSINGS  AND  AFTER-CARE 

Toilet:  Before  the  dressings  are  applied  we 
should  be  very  sure,  especially  if  a capsulotomy 
has  been  made,  to  remove  all  extraneous  matter 
from  the  aqueous  chambers,  that  no  part  of  the 
iris  is  intruded  in  the  corneal  wound,  and  that 
the  lips  of  the  wound  are  perfectly  adjusted.  To 
remove  lenticular  matter,  slight  pressure  on  the 
upper  segment  of  the  cornea,  sufficient  to  make 
a small  gap,  with  counter  pressure  on  the  lower 
portion  of  the  cornea,  will,  if  carefully  applied, 
usually  be  sufficient  to  remove  whatever  cortical 
substance  remains.  The  lens  capsule,  especially 
if  attached  to  the  hyaloid  membrane,  cannot  be 
so  removed,  but  will  require  the  careful  use  of 
forceps.  I am  opposed  to  removing  unattached 
foreign  substance,  such  as  lenticular  uebris,  from 
the  eye  with  the  scoop  or  forceps,  for  the  reason 
that  the  slightest  abrasion  of  the  corneal  endothe- 
lium, which  is  scarcely  avoidable  in  such  proce- 
dure, is  liable  to  cause  a fasting  opacity  of  the 
cornea. 

The  dressing  should  consist  of  a double  eye 
pad,  composed  of  several  layers  of  cotton  gauze, 
very  loosely  wrung  out  of  bichloride  of  mercury 
solution,  1-.5000,  over  which  is  placed  a layer 
or  two  of  absorbent  cotton,  and  held  in  place 
by  a rollt'-  bandage,  with  enough  firmness  only 
to  support  the  dressings.  If  the  eye  is  too  tightly 
bandaged,  it  will  cause  the  wound  to  gap,  at- 
tended usually  with  staphyloma  of  the  iris. 
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There  are  other  devices,  such  as  perforated 
shields,  placed  over  the  eye,  and  held  by  adhesive 
strips,  that  protect  it  as  securely  as  the  bandage, 
and  probably  with  more  comfort. 

I am  aware  that  some  oculists  cover  only  the 
operated  eye,  but  my  experience  has  taught  me 
that  both  eyes  should  be  securely  covered,  for  the 
reason  that  if  one  is  exposed  and  the  patient  can 
use  it,  the  closed  one  will  move  with  its  mate, 
when  it  should  be  quiet. 

A great  advantage  of  the  moistened  pads  is, 
that  in  drying  they  become  molded  to  the  shape  of 
the  eye,  and  thus  guard  it  against  movement. 
Care  must  be  taken  that  the  lids  are  properly  ad- 
justed, and  that  the  lashes  are  not  turned  against 
the  eye  at  any  point,  before  placing  the  dressings. 

First  Dressing:  My  rule,  in  my  earlier 
operations,  was  not  to  make  an  examination 
of  the  eye  until  the  third  day  after  the 
operation,  unless  it  was  uncomfortable,  but  of 
late  I allow  the  dressings  to  remain  fire  or  six 
days,  if  there  is  no  discomfort;  then,  after  it  is 
dressed,  if  it  is  doing  well,  the  patient  is  allowed 
to  sit  up,  and  the  unoperated  eye  is  given  free- 
dom. I have  always  given  the  patient  consider- 
able freedom  in  bis  habits,  such  as  to  his  eating 
and  to  the  use  of  tobacco.  He  should  not  be  an- 
noyed by  visitors  for  one  "week,  and  his  caretaker 
should  see  that  his  conversation  is  limited  to  his 
urgent  needs,  especially  for  the  first  three  days 
after  the  operation.  I have  observed  several  op- 
erations, with  promising  results,  prove  unsuccess- 
ful from  indiscretions  of  one  form  or  another. 
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COMPLICATIONS 

Contingencies  liable  to  occur  in  cataract  opera- 
tions are:  Loss  of  vitreous;  dislocation  of  lens; 
lenticular  matter,  especially  lens-capsule  in  the 
aqueous  chambers;  iris  caught  within  wound,  and 
finally  infection. 

Loss  of  Vitbeous:  Loss  of  vitreous  is  the 
very  grave  objection  to  the  intracapsular  opera- 
tion, and  it  is  remarkable  that  it  comes  from  those 
chiefly  who  have  had  no  experience  in  the  method. 
It  is  doubtful  whether  it  is  more  frequent  in  this 
than  in  cystotomy.  My  impression  is  that  it 
comes  mostly  from  incautious  pressure.  There  is 
a condition,  however,  where  loss  of  vitreous  is 
unavoidable  in  intracapsular  extraction,  pre- 
viously mentioned,  where  adhesions  exist  be- 
tween the  hyaloid  membrane  and  ’tns-capsule; 
but  in  my  experience  this  condition  is  of  rare 
occurrence  and  the  loss  usually  very  slight. 
When  the  loss  is  profuse  there  is  nothing  to  do 
but  to  snip  off  any  protruding  vitreous  and  close 
the  eye. 

Dislocation  of  Lf.ns:  Every  experienced 
oculist  knows  that  a dislocated  lens  is  difficult 
to  manage,  especially  when  some  vitreous  has 
been  lost.  I have  had  the  experience  in  three 
cases,  where,  after  there  had  been  detachment 
of  the  lenses  with  some  loss  of  vitreous,  it  was 
found  impossible  at  the  time  to  remove  them.  In 
the  first  case,  after  making  repeated  efforts  with 
the  scoop  and  otherwise,  and  losing  considerable 
vitreous,  the  eye  was  loosely  dressed  and  I re- 
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turned  in  six  hours  to  find  the  aqueous  replaced 
and  the  lens  floating  in  the  anterior  chamber, 
when,  fortunately,  it  was  readily  removed.  The 
patient  recovered  good  vision. 

In  the  second  case,  during  the  pressure  act, 
following  a cystotomy,  there  was  a profuse  gush 
of  vitreous  and  dislocation  of  the  lens.  I made 
several  ineffectual  efforts  to  remove,  it.  The 
other  eye  being  cataractous,  was  at  once  prepared 
for  operation,  the  lens  being  readily  removed  in 
capsule.  The  eyes  were  loosely  bandaged,  and 
both  recovered  promptly.  In  the  first  operation 
the  lens  became  small,  and  floated  about  from 
one  chamber  to  the  other,  exciting  no  inflam- 
matory action.  As  the  patient  obtained  good 
vision  in  the  other  eye,  she  declined  to  have  the 
dislocated  lens  removed. 

In  the  third  case  some  vitreous  was  lost  and 
the  lens  dislocated  without  delivery.  The  lens 
was  in  the  anterior  chamber,  but  in  the  attempt 
to  remove  it,  it  floated  back  into  the  posterior 
chamber,  out  of  view.  It  being  late  in  the  after- 
noon. the  eye  was  dressed,  and  tht  patient  al- 
lowed to  rest  until  morning,  when  the  lens  was 
again  in  the  anterior  chamber,  but  in  the  attempt 
to  remove,  it  again  passed  into  the  posterior 
chamber.  Further  attempts  to  remove  were 
abandoned  and  the  eye  was  loosely  dressed.  For 
a few  days  the  cornea  remained  clear  and  there 
was  light  preceptieu;  finally  the  cornea  became 
hazy,  a low  grade  of  inflammation  followed;  the 
eye  became  soft  and  small,  like  in  phthisis  bulbi, 
hut  without  suppuration. 
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Lenticular  Matter  in  the  Aqueous 
Chambers:  In  the  intracapsular  operation, 

when  successfully  accomplished,  there  is  no  such 
contingency  as  lenticular  debris  in  the  aqueous 
chambers;  however  in  capsulotomy  it  is  of  most 
frequent  occurrence,  often  because  the  cortical 
substance  and  lens-capsule  being  clear,  it  is  not 
readily  detected,  and  should  the  eye  be  dressed 
without  its  removal,  the  operator  will  be  sur- 
prised, at  his  first  dressing  hereafter,  to  find  the 
pupillary  space  filled  with  opaque  lenticular 
matter.  Nothing  can  he  accomplished  now,  ex- 
cept to  keep  the  pupil  well  dilated,  if  possible, 
until  the  extraneous  matter  is  absorbed,  if  it  will 
be.  Often  our  greatest  efforts  in  this  direction 
are  unsuccessful,  and  followed  by  occlusion  of 
the  pupil  or  adhesion  of  lens-capsule  to  the  pupil- 
lary border  of  the  iris,  making  a secondary  opera- 
tion necessary,  not  invariably  successful,  but 
often  disappointing. 

Staphyloma  of  Iris:  If  at  our  first  dressing 
of  the  eye  succeeding  the  operation  we  find  iris 
protruding  through  the  lips  of  the  wound,  an 
attempt  to  replace  it  wili  be  futile,  and  there  is 
no  preference  hu*  to  snip  it  off  as  close  to  the 
cornea  as  possible  This  procedure  should  he 
observed  at  each  dressing  as  long  as  any  portion 
of  the  iris  projects  from  the  wound.  As  a con- 
sequence there  is  liable  to  follow  a drawn-up  or 
obliterated  pupil,  more  difficult  of  treatment  than 
the  original  affection. 

Infection:  Infection  is  a very  serious  com- 
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plication  and  may  unfortunately  cause  the  loss 
of  the  eye.  It  may  occur  after  the  most  pains- 
taking efforts  have  been  taken  to  avoid  it  during 
the  operation  and  in  the  after  treatment. 
Promp  action  is  required,  with  which  all  skilled 
oculists  are  conversant.  My  treatment  has  been 
to  flush  the  eye  with  bichloride  of  mercury  solu- 
tion followed  by  hot  water  fomentations,  re- 
peated every  six  hours.  The  fomentations  should 
be  kept  up,  at  least,  one-half  hour  after  the  flush- 
ings. Argyrol,  in  25  per  cent  solution,  is  highly 
recommended  by  many  oculists,  a few  drops  be- 
ing instilled  into  the  conjunctival  sac  every  hour 
or  so  during  the  active  stage;  flushing  the  eye 
with  boric  acid  solution  frequently  is  also  recom- 
mended. Care  should  be  taken  during  the  active 
inflammatory  stage  to  keep  the  pupil  well  dilated 

Lenses:  After  the  cataractous  lens  has  been 
removed,  in  order  that  the  patient  shall  obtain 
distinct  vision,  it  will  be  necessary  to  have  prop- 
erly prescribed  lenses  for  both  distant  ind  near 
vision.  It  has  been  my  custom  to  ielay  perma- 
nent fitting  of  lenses  until  the  eye  has  thoroughly 
recovered  from  the  effects  of  the  operation,  which 
is  usually  three  or  four  months;  but  in  the  mean- 
time, in  the  course  of  a month  of  so,  if  all  in- 
flammatory action  has  subsided,  a convex  lens 
for  distance  is  given  the  patient,  which  will  en- 
able him  to  go  about  with  greater  facility. 

Astigmatism.  As  a rule  there  is  considerable 
astigmatism  following  the  operation,  which  be- 
comes gradually  reduced  as  time  passes;  for  this 
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reason  after  the  permanent  fitting,  the  eye  should 
occasionally  be  refracted  and  the  lenses  changed, 
if  necessary.  I have  knowledge  of  such  gradual 
reduction  in  astigmatism  to  cover  a period  of  six 
or  eight  years. 

GENERAL  CONSIDERATIONS 

Since  a conservative  estimate  indicates  that 
about  70  per  cent  of  capsulotomy  operations  are 
more  or  less  complicated  by  the  retention  within 
the  eye  of  lenticular  debris,  especially  that  of 
capsule,  requiring  secondary  operations  which 
are  often  repeated,  with  perfect  vision  seldom 
secured,  it  is  but  natural  to  seek  a method  that 
would  promise  more  favorable  results. 

There  are  other  complications  in  capsule. tomy 
than  those  requiring  needling  or  other  secondary 
operation,  particularly  one  which  is  rarely  con- 
sidered: i.  e.  when  the  capsule  contracts  upon 
itself  and  drops  down  behind  the  iris  upon  the 
ciliary  body,  where  it  occasionally  excites  a low 
grade  of  inflammatory  action,  often  involving  the 
iris,  if  not  the  entire  uveal  tract.  This  condi- 
tion is  seldom  attributed  to  its  real  source.  Cap- 
sular membrane  is  not  absorbed;  cortical  debris 
often  is. 

Glaucoma:  Glaucoma  occasionally  follows 
in  the  wake  of  cataract  extractions,  regardless  of 
the  method  employed,  which  I believe  is  the  result 
of  the  incision  being  made  deep  in  the  scleral 
border,  thus  wounding  the  ligamentum  pectina- 
tum  and  canal  of  Schlemm,  (the  channel 
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through  which  the  lymph  passes)  which  if  blocked 
causes  increased  tension  of  the  eye.  For  this 
reason,  whether  the  incision  is  large  or  small,  it 
should  be  kept  well  within  the  cornea. 

The  point  upon  which  pressure  is  made  is  an 
important  matter.  It  should  be  made  upon  the 
center  of  the  upper  segment  of  the  cornea,  near 
the  incision,  as  I make  it;  and  the  counter-pres- 
sure, simply  sufficient  to  steady  the  eye,  at  the 
sclera,  immediately  below  the  inferior  border  of 
the  cornea.  Pressure  upon  the  surface  of  the 
cornea,  especially  in  this  method  of  operating, 
particularly  when  applied  near  its  center,  really 
contracts  the  opening,  and  impedes  the  delivery 
of  the  lens.  Besides,  this  procedure  frequently 
causes  that  condition  known  as  buckling  or  kink- 
ing and  occasionally  leaves  slight  opaque  streaks 
in  the  cornea.  This  is  entirely  avoided  when 
pressure  is  applied  as  directed. 

The  pupil  as  a rule  dilates  widely  under  the 
effects  of  the  mydriatic  without  injury  to  the 
iris;  for  this  reason  the  lens  will,  with  gentle 
pressure,  pass  through  the  pupillary  space  with- 
out bruising  or  lacerating  the  pupillary  border. 
I have  knowledge  of  a case  of  dislocated  lens, 
where,  without  any  effort  of  the  patient  what- 
ever, it  passed  from  the  posterior  chamber  to  that 
of  the  anterior,  and  back  again,  in  the  absence 
of  a mydriatic.  I have  the  history  of  a case 
where  the  transition  was  readily  effected  at  the 
pleasure  of  the  patient  by  certain  movements  of 
his  head.  My  effort  has  been  to  preserve  every 
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part  of  an  important  structure  of  the  eye  when 
possible.  A normally  acting  pupil  is  much  to  be 
preferred  to  an  abnormal  one,  both  in  appearance 
and  utility. 

Drawn-Up  Pupil:  An  additional  cause  of 
drawn-up  or  obliterated  pupil,  besides  that  of 
staphyloma  of  the  iris,  previously  mentioned  is, 
that  in  the  usual  methods  of  extraction,  pressure 
is  made  wholly  upon  the  cornea  in  such  manner 
that  the  lens  is  pressed  upon  the  iris,  forcing  it 
against  the  edge  of  the  incision  of  the  upper 
section  of  the  cornea,  thus  lacerating  it,  the  iris, 
causing  the  injured  portion  in  the  process  of 
healing  to  contract  and  draw  the  pupil  upward, 
occasionally  obliterating  it.  For  the  same  reason 
in  an  intracapsular  operation  the  capsule  is  fre- 
quently ruptured.  I am  confident  that  pressure 
when  applied  above  the  incision  in  a great  meas- 
ure prevents  such  conditions. 

Cocain  AND  ITS  use:  Previous  to  the  descrip- 
tion of  my  method  of  extraction  in  1884  and  for 
two  years  after,  cocain  was  not  known  as  a 
a reliable  local  anesthetic,  and  my  operations 
were  made  at  that  time  without  an  anesthetic 
of  any  character.  I often  wonder  how  I managed 
my  patients  so  well.  I rarely  had  the  least 
trouble,  often  completing  the  operation  imme- 
diately on  making  the  incision,  before  closing  the 
lids;  the  only  suffering  complained  of,  being, 
when  it  >vas  necessary  to  make  an  iridectomy. 
The  on’y  explanation  that  I can  conceive,  is  that 
the  desire  to  see  was  so  great  that  they  were 
resolved  to  “grin  and  bear  it.”  The  fact  is  the 
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cornea  is  not  nearly  so  sensitive  as  many  of  us 
believe.  A foreign  body  may  remain  embedded 
in  the  cornea  an  entire  day,  but  when  the  eye  is 
closed  for  sleep,  and  it  comes  in  contact  with  the 
under  surface  of  the  lid,  pain  develops. 

Large  Incision:  Were  I to  suggest  any 
change  in  my  technique  in  the  delivery  of  the 
lens  within  its  capsule,  it  would  be  in  making  a 
larger  corneal  incision,  making  the  puncture  and 
counter-puncture  slightly  lower  and  completing 
it  as  heretofore  recommended.  By  this  means 
the  lens  may  be  more  readily  delivered. 

Dexterity:  Finally,  in  considering  the  very 
intricate  structure  of  the  eye,  the  removal  of  the 
cataractous  lens  cannot  be  other  than  a most  deli- 
cate and  tactful  procedure,  requiring  the  greatest 
possible  dexterity.  The  skillful  manipulation  of 
instruments  applied  to  such  a delicate  organ  as 
that  of  the  eye  is  a fine  art,  which  is  rot.  un- 
fortunately, in  the  possession  of  all  who  would  be 
so  engaged,  and  those  of  us  not  having  such  tact, 
should  not  imagine  that  it  reflects  upon  our  repu- 
tation to  refer  our  patients  to  such  as  we  know 
are  expert  in  their  calling. 

One  who  has  not  a correct  knowledge  of  the 
eye  structures  and  their  functions  should  not  at- 
tempt to  experiment  with  this  most  important 
organ  of  the  special  seizes.  It  requires  time  and 
deprivation  and  special  training  to  prepare  one- 
self for  this  delicate  procedure.  Colonel  Henry 
Smith,  who  Ins  had  a most  wonderful  experience 
in  the  operation  of  cataract,  declares  that  it  is 
a specialty  within  a specialty. 


CHAPTER  VII 
Intracapsular  Operation 
Arnold  H.  Knapp  Method 
Capsulotomy  Operation,  Homer  Smith  Method 
By  W.  A.  Fisher,  M.  D.,  F.  A.  C.  S. 

CHICAGO,  ILL. 

U.  S.  A. 

DR.  ARNOLD  H.  KNAPP  S METHOD 
Intracapsular  Operation 

After  the  usual  preparation  and  the  instilla- 
tion of  one  drop  of  atropin,  under  holocain  anes- 
thesia, the  Koster  speculum  is  introduced  and  left 
in  place  until  the  operation  is  completed,  unless 
there  is  danger  of  an  actual  prolapse  of  vitreous. 

An  assistant  is  necessary  only  in  the  presence 
of  complications.  The  section  must  be  large  and 
should  be  just  short  of  half  the  corneal  circum- 
ference with  a conjunctival  flap.  After  the  iri- 
dectomy, the  capsule  forceps  is  introduced  to  a 
point  below  the  center  of  the  pupil,  the  branches 
are  then  allowed  to  separate  broadly,  and  a 
knuckle  of  capsule  is  grasped.  The  grasp  should 
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not  be  too  tight,  lest  the  capsule  be  torn,  but 
sufficiently  firm  to  exert  traction  on  the  periphery 
of  the  lens  capsule.  The  closed  branches  of  the 
forceps  are  gently  moved  from  side  to  side,  up 
and  down,  rotated,  and  the  capsule  can  be  seen 
to  follow  in  the  various  directions.  When  the 
dislocation  has  succeeded,  a part  of  the  margin 
of  the  cataract  in  the  capsule  appears  below,  gen- 
erally slightly  to  one  side  or  the  other,  with  the 
upper  attachment  unruptured.  The  forceps  is 
then  released  and  withdrawn.  Pressure  is  ex- 
erted straight  back  on  the  lower  part  of  the 
cornea  with  Smith’s  hook,  and  the  cataract  can 
be  seen  to  turn  a somersault;  in  other  words,  it 
“tumbles”  as  Smith  calls  it,  and  is  delivered  feet 
first.  When  the  entire  lens  has  been  delivered, 
it  will  be  found  adherent  above,  where  it  is  finally 
separated  by  a lateral  stroking  motion.  The  iris 
columns  are  then  carefully  replaced.  The  co- 
loboma  should  ultimately  not  appear  any  differ- 
ent from  that  after  an  ordinary  extraction. 
Knapp  has  had  results  with  his  operation,  of 
which  any  man  may  well  be  proud. 

DR.  HOMER  SMITH’S  METHOD 
Capsulotomy  Operation 

This  operation  was  originally  devised  for  the 
extraction  of  the  immature  cataractous  lens,  but 
its  author  states  that  other  methods  should  be 
chosen  when  Iht  iris  lacks  the  lustrous  appear- 
ance of  health,  when  the  lens  is  amber-colored  or 
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dark  gray,  or  when  a rigid  iris  forbids  a dilatable 
pupil.  Two  drops  of  a one  per  cent  atropin 
solution  is  instilled  at  fifteen  minute  intervals 
three  times. 

Anesthetic:  The  anesthetic  used  is  an  eight 
per  cent  solution  of  cocain,  and  one-half  per  cent 
solution  of  potassium  chloride.  These  solutions 
are  boiled  and  just  before  using  are  mixed  in 
equal  quantities.  The  use  of  the  alkali  fortifies 
the  action  of  the  cocain.  The  anesthetic  is  in- 
stilled four  times,  at  four-minute  intervals. 

When  Operating  Upon  tpie  Right  Eye: 
When  operating  upon  the  right  eye,  the  operator 
stands  at  the  head  of  his  patient,  introduces  the 
speculum  and  secures  fixation  by  a firm  grasp 
of  the  forceps  over  the  insertion  of  the  internal 
rectus.  The  knife — held  like  a pencil,  blade 
dozen  is  made  to  puncture  the  cornea  at  the 
centre  of  the  supero-temporal  quadrant;  the 
blade  is  advanced  to  the  lover  margin  of  the 
dilated  pupil;  its  edge  pressed  against  the  cap- 
side,  and,  as  the  handle  is  made  to  describe  an 
arc  away  from  the  operator,  the  blade  within  the 
eye  describes  a lesser  arc  toward  the  operator  and 
in  so  doing  divides  the  capsule  along  the  vertical 
meridian.  In  executing  this  manoeuvre  it  is 
necessary  as  the  cut  progresses  to  gradually 
lessen  the  length  of  the  shank  in  the  eye  as  the 
space  wherein  it  can  operate  decreases. 

The  vertical  cut  having  been  made  the  blade 
is  carried  over  to  the  nasal  pupillary  margin  on 
the  i.orizontal  meridian,  the  handle  is  given  a 
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quarter  turn  toward  the  operator  bringing  the 
blade  again  in  contact  with  the  capsule.  The  arc 
described  by  the  handle  is  now  nasalward  and 
the  transverse  cut  made  exactly  as  was  the  verti- 
cal incision.  The  blade  now  turned  into  its  plane 
of  entrance  is  withdrawn  from  the  eye  and  the 
capsulotomy  is  complete. 

Operating  Upon  the  Left  Eye:  When 
operating  upon  the  left  eye  the  operator  stands 
at  the  left  side  of  the  patient;  the  knife  enters 
in  the  centre  of  the  infero-temporal  quadrant  and 
the  first  cut  begins  above,  otherwise  the  technique 
is  the  same  as  that  for  the  other  eye. 

After  the  capsulotomy  the  palpebral  space  is 
flushed  with  normal  saline  solution,  atropin  oint- 
ment is  placed  in  the  lower  cul-de-sac  and  the 
patient  put  to  bed  in  a quiet  room  for  a period 
of  about  six  hours. 

Extraction:  The  extraction  proper  which 
follows  at  the  expiration  of  the  waiting  period, 
differs  in  no  manner  from  the  usual  method. 

Irrigation  : The  anterior  chamber  is  irrigated 
with  a warm  sterile  normal  saline. 

Toilet  : The  usual  toilet  is  new  made ; atropin 
again  instilled;  both  eyes  bandaged;  and,  unless 
pain  or  discomfort  ensue,  the  dressings  are  not 
disturbed  for  from  two  tu  three  days. 


CHAPTER  VIII 

INTRACAPSULAR  OPERATION 
W.  A.  Fisher,  M.  D.,  F.  A.  C.  S. 

CHICAGO,  ILL. 

U.  S.  A. 

The  author’s  operative  technique  represents  the 
experience  of  twenty  years  by  the  capsulotomy 
method  and  nine  years  of  operating  by  the  in- 
tracapsular  method  after  a season  with  Lt.  Col. 
Henry  Smith,  at  Amritsar,  India,  in  1913, 
and  subsequently,  a season  of  operating  with  Dr. 
H.  T.  Holland,  at  Shikarpur,  Sind,  India, 
January  1923. 

The  method  to  be  described  will  permit  many 
lenses  to  be  delivered  in  the  capsule,  and  is  a 
slight  modification  of  the  operation  as  performed 
by  IJ.  Col.  Henry  Smith  of  London,  England, 
formerly  in  the  British  Medical  Service  at  Am- 
ritsar, Indii . 

Selection  of  the  Patient:  The  ophthal- 
mic surgeon  does  not  select  his  patients  for  catar- 
act operations,  but  of  course  must  temporarily 
reject  those  with  diseased  lids,  lachrymal  sacs. 
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or  increased  tension,  until  they  are  made  as  safe 
as  can  be  made  before  operating;  and  he  must 
permanently  reject  only  those  who  have  no  per- 
ception or  projection.  The  older  the  patient  over 
forty  years,  the  more  readily  will  the  lens  be 
extracted.  Ophthalmic  surgeons  as  a rule  do 
not  reject  patients  with  senile  cataract,  who  have 
a prospect  of  even  fair  vision. 

A Good  Risk:  A choice  patient  is  one  who 
is  over  fifty  years,  whose  general  health  is  good 
and  who  has  lens  opacities  so  far  advanced  that 
he  is  no  longer  able  to  do  that  which  he  is  called 
upon  to  do  with  the  better  eye,  such  as  reading 
a newspaper  with  the  best  glass  that  can  be  ob- 
tained; his  lids  should  be  free  from  inflammation, 
the  lachrymal  sac  healthy,  tension  normal  and  the 
pupil  acting  freely  in  a darkened  room,  when  a 
light  is  thrown  into  it  from  a flash  light.  Such 
a patient  will  usually  go  through  the  operation 
without  complications,  provided  the  assistant 
does  his  part  by  keeping  the  lids  away  from  the 
eyeball  during  the  operation,  and  especially  if 
the  operator  is  experienced  and  does  not  cause 
the  patient  pain.  If  the  eye  it'  properly  cocain- 
ized, the  operation  can  usually  be  performed 
without  pain  and  a good  result  may  be  expected. 

Selection  of  the  Instruments:  The  in- 
struments for  a normal  cataract  operation,  as 
well  as  any  that  are  necessary  for  the  complica- 
tions that  may  cecur,  should  be  selected  in  the 
order  in  which  ihey  are  to  be  used: 
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Medicine  dropper, 

Hypodermic  syringe, 

Scissors  for  cutting  lashes, 

Fisher’s  lid  hook — upper  lid, 

Fisher’s  lid  hook — lower  lid, 

Irrigator, 

Fixation  forceps  without  catch, 

Smith  knife, 

Iris  forceps, 

Iris  scissors, 

Smith  hook  for  expelling  lens, 

Smith-Fisher  instrument,  needle  and  spoon, 
Blunt  pointed  scissors, 

Smith  iris  replacer, 

Large  dressing  forceps, 

Capsule  forceps. 

Cake  of  Instruments:  All  instruments  ex- 
cept the  knife  should  be  boiled  with  sodium  bi- 
carbonate in  a tray,  (Figure  122)  and  taken 
from  it  by  the  operator. 

The  knife  should  be  immersed  in  95  per  cent 
carbolic  acid  for  thirty  seconds,  in  alcohol  for 
two  minutes,  then  in  distilled  water  where  it  re- 
mains until  used. 


Fig.  122.  Instrument  Tray. 
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Preparation  of  the  Patient:  Ophthalmic 
operators  differ  regarding  preparation  of  the  pa- 
tient; but  all,  I believe,  admit  that  there  are  two 
stages  of  preparation:  first,  the  preparation  of 
the  patient  the  day  before  the  operation.  Some 
give  a laxative  to  all  patients,  but  the  author  pre- 
fers to  interfere  as  little  as  possible  with  the 
habits  of  the  patient  and  gives  laxatives  if  they 
require  it;  and  if  they  are  in  the  habit  of  taking 
something,  give  them  that  which  they  are  in  the 
habit  of  taking. 

Secondly:  It  is  well  to  have  the  patient  in  the 
hospital  twenty-four  hours  in  order  to  make  urine 
examination,  cultures  from  the  conjunctival  sac, 
and  give  them  a bath;  but  the  most  important 
point  of  all  is  to  have  them  talk  to  someone  in 
the  hospital  who  has  been  operated  upon  and 
will  tell  them  the  operation  is  painless.  This 
usually  relieves  a nervous  patient  from  any  fear 
he  may  have. 

Focal  Infection:  Much  has  been  written 
regarding  focal  infection  and  some  have  empha- 
sized the  teeth  as  causing  post-operative  inflam- 
mation. Post-operative  inflammation  is  rare  in 
India,  and  I cannot  conceive  of  any  place  where 
the  teeth  are  neglected  more,  and  where  post- 
operative inflammation  is  less.  Many  patients 
travel  long  distances  to  have  a cataract  opera- 
tion performed  and  the  author  believes  bad  teeth 
should  not  be  distuibed  until  after  the  operation 
when  the  eye  has  become  quiet;  but  if  bad  teeth 
are  to  be  extracted  the  gums  should  be  properly 
healed  before  operating. 
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The  Assistants:  Good  assistants  are  neces- 
sary in  any  delicate  operation  and  in  a cataract 
operation  it  is  imperative  that  they  be  well 
trained. 

Training  Assistants:  It  is  a very  simple 
matter  to  train  an  assistant,  and  nurses  readily 
become  competent.  Two  nurses  can  acquire 
dexterity  by  holding  each  other’s  lids  with  lid 
hooks  a sufficient  number  of  times.  The  author’s 
method  of  teaching  two  nurses  is  to  anesthetize 
their  eyes  with  holocain  and  instruct  them  in  the 
control  of  the  lids,  remembering  that  the  assistant 
stands  at  the  left  side  of  the  patient  all  the  time, 
whether  the  right  or  left  eye  is  being  operated. 
With  daily  practice,  the  nurses  soon  become  ex- 
pert in  lid  control.  If  two  nurses  are  taught  lid 
control  together,  and  upon  each  other,  the 
surgeon  will  always  have  dependable  assistants. 

First  Assistant:  The  first  assistant,  or  the 
one  who  controls  the  lids  with  lie',  hooks,  has  the 
most  important  position. 

Second  Assistant:  The  second  assistant  has 
a less  important  position  than  the  first.  Her 
duty  is  to  hold,  or  fix,  the  brow  of  the  eye  being 
operated  upon. 

Competency  of  Assistants:  There  is  no 
specified  time  f-n  assistant  should  devote  to  lid 
control,  but  it  is  imperative,  if  the  best  results 
are  to  be  expected,  that  both  assistants  should 
have  devoted  enough  time  upon  one  another, 
(and  under  the  direct  supervision  of  the  surgeon) 
to  be  considered  skilful,  before  a cataract  opera- 
tion is  attempted. 
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Preparation  of  the  Patient  for  Opera- 
tion: A few  drops  of  a 4 per  cent  solution  of 
cocain  and  a few  drops  of  1-1000  adrenalin  solu- 
tion is  dropped  into  each  eye  twice,  at  five 
minute  intervals  before  the  patient  starts  for  the 
operating  room,  the  nurse  exerting  light  pressure 
upon  the  tear  duct  for  one  minute,  to  prevent 
toxic  effect.  The  patient  is  then  taken  to  the 
operating  room,  placed  upon  the  operating  table, 
and  if  all  has  been  timed  and  everything  in  readi- 
ness, four  minutes  will  have  elasped  since  the 
last  instillation  of  cocain.  Novocain,  is  injected 
to  paralyze  the  orbicularis  (Fig.  43) . 

A few  drops  of  a 4 per  cent  solution  of  cocain  are 
again  instilled  into  the  eye  to  be  operated,  fol- 
lowed by  a similar  amount  of  1-1000  adrenalin, 
the  tear  duct  held  for  one  minute,  then  four 
drops  of  a 2 per  cent  solution  of  cocain  injected 
subcon junctivally  where  the  iridectomy  is  io  be 
made,  the  injection  increasing  anesthesia  of  the 
iris  making  the  iridectomy  painless. 

Cleansing  the  Eye:  After  the  third  in- 
stillation of  cocain  and  adrenalin  the  injection 
of  novocain  and  subconjuncti  val  injection  of  co- 
cain, the  cleansing  of  the  eye  is  begun  and  if  soap 
enters  the  conjunctival  sac.  it  does  not  annoy  the 
patient.  The  lashes  of  the  outer  half  of  the  up- 
per lid  are  clipped,  the  eye  and  face  thoroughly 
scrubbed  with  soap  and  bichloride  of  mercury 
one  to  two  thousand  (1-2000).  This  can  all  be 
done  and  the  eve  made  ready  for  operation  at 
the  end  of  four  minutes  from  the  injection  of 
cocain  and  novocain,  or  sixteen  minutes 
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after  the  first  application.  The  face,  except  the 
nose  and  eyes,  is  covered  by  a towel  wrung  from 
a 1-2000  bichloride  of  mercury  solution. 

Before  beginning  an  operation,  the  conjuncti- 
val sac  should  be  thoroughly  cleansed  and  this 
can  be  done  better  and  more  expeditiously  with 
an  irrigator,  Fig.  123,  than  by  any  other  method. 
It  should  be  suspended  from  the  ceiling,  the  bot- 
tom about  seven  feet  from  the  floor.  One-half 
inch  rubber  tubing,  with  a cut-off  at  the  distal 
end,  and  long  enough  to  reach  the  eye,  should  be 
attached  to  the  irrigator. 

A warm  solution  of  1-2000  bichloride  of 
mercury  is  used  and  the  solution  should  be 
twenty-four  hours  old. 


Fig.  123.  Irrigator. 
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To  prevent  confusion,  the  technique  described 
will  be  confined  to  the  right  eye,  and  when  this  is 
finished,  the  technique  for  the  left  eye  will  be 
described. 

First  Step  of  the  Operation:  The  eye  is 
anesthetized  in  preparation  of  patient.  The  first 
assistant  stands  at  the  left  side  of  the  patient, 
holding  the  upper  lid  up  and  away  from  the  eye- 
ball with  the  upper  lid  hook  (Fig.  124) . 

The  instrument  is  held  in  the  right  hand  like 
a writing  pen,  the  last  two  fingers  resting  upon 
the  patient’s  nose.  The  forearm  should  be  held 
up  to  give  the  operator  room  to  pass  his  left 
hand  around  the  assistant’s  hand. 

The  lower  lid  is  held  down  by  the  same  assist- 
ant with  the  lower  lid  hook  (Fig.  125)  held  in  his 
left  hand,  a second  assistant  or  nurse  holding 
the  brow  up  (Fig.  12G). 


Fig.  124.  Author’s  Upper  Lid  ITook. 


Fig.  125.  Autbji’s  Lower  Lid  Hook. 


While  the  lids  e being-  held  in  this  manner, 
the  eye  is  flushed  with  three  ounces  of  warm 
1-2000  bichloride  solution  from  the  irrigator. 
Any  of  the  solution  left  in  the  conjunctival  sac 
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Fig.  126.  Eyelids  held  in  position  for  flushing. 


must  be  removed  which  can  be  done  easily,  with 
a sterile  medicine  dropper. 

Second  Step  in  the  Operation  (Right  eye) : 
The  upper  lid  hook  is  lowered  and  nearly  rests 
upon  the  globe  (Fig.  126). 

The  operator  stands  behind  the  patient’s  head 
and  fixes  the  eye  at  the  seicrocorneal  junction 
with  fixation  forceps  (Fig.  127)  which  has  been 
passed  from  the  operator  ’s  right  to  his  left  hand 
after  his  left  hand  lias  been  passed  under  the 
assistant  s right  arm.  The  operation  is  finished 
without  removing  the  lid  retractors,  but  the  as- 
sistants should  not  change  their  positions  until 
the  operation  is  finished,  when  the  lids  should  be 


Fig.  127.  Fixation  forceps  without  catch. 
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closed  and  the  retractors  slipped  out  from  be- 
neath the  closed  lids,  the  upper  one  first. 

Incision:  (Fig.  128) . The  first  and  second 
assistants  are  in  position  as  described  in  Fig.  126. 
The  lids  are  held  apart  as  they  would  be  if  a 
speculum  was  being  used,  the  upper  lid  hook 
holding  the  upper  lid  far  enough  from  the  eyeball 
to  keep  pressure  from  it. 


Fig.  128.  Lids  being  held  by  lid  hooks  for  first  part  of  the  Incision. 

The  operator  grasps  the  eye  with  fixation 
forceps  at  the  sclerocorneal  junction,  raises  the 
eyeball  up,  and  holds  the  Knife  (Fig.  129)  as  he 
would  a pen.  The  blade  of  the  knife  and  the 
plane  of  the  iris  form  an  angle  of  15  degrees. 
The  puncture  is  made  as  deeply  through  the 
limbus  as  is  commensurate  with  safety;  the  knife 
passes  acrose  tie  anterior  chamber  with  its  back 
in  the  center  of  the  pupil ; and  the  counter  punc- 
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ture  is  made  as  deeply  as  possible,  keeping  in 
front  of  the  iris. 

The  handle  of  the  knife  is  slightly  depressed 
as  soon  as  the  point  is  engaged  in  the  counter- 
puncture in  order  to  cut  as  little  conjunctiva  as 
possible.  In  this  manner,  one-half  of  the  cornea 
is  cut,  the  puncture  and  counter  puncture  being 
as  deep  as  possible  and  the  incision  180  degrees. 
The  incision  is  finished  in  the  cornea  about  two 
millimeters  from  the  sclerocorneal  junction,  and 
il  possible,  with  one  upward  and  forward  sweep 
of  the  knife. 

If  the  incision  cannot  be  finished  with  one 
sweep,  a sawing  movement  is  made,  though  one 
forward  sweep  is  always  desirable  bemuse  it 
leaves  two  smooth  edges,  while  a to-and-fro 
movement  is  more  likely  to  leave  ragged  ones. 


_ _ Fig.  129.  Smith’s  Modification  nt  Wilson  Knife. 

The  back  of  the  knife  is  straight,  the  olade  very  thin  at  point. 
The  author  considers  it  the  ideal  knife. 


Fig.  130  (a  continuation  of  Fig.  128).  If 
the  handle  of  the  knife  is  depressed  when  the 
counter  puncture  is  being  made,  and  the  knife  is 
kept  moving  forward  and  up,  always  being  held 
lightly  between  the  fingers,  the  incision  can  usu- 
ally be  finished  with  one  upward  and  forward 
sweep  of  the  knife. 

The  Iridectomy:  The  closed  iris  forceps  is 
inserted  into  the  anterior  chamber,  opened,  and 
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Fig.  130.  Finishing  the  incision. 


the  iris  grasped  near  the  upper  edge  of  the  pupil, 
pulled  out  and  a small  piece  cut,  making  a small 
iridectomy  which  prevents  iris  prolapse  quite  as 
effectively  as  a large  iridectomy.  A large  iridec- 
tomy does  not  materially  aid  in  lens  delivery. 
The  iridectomy  is  usually  painless,  if  cocain  and 
novocain  are  injected  as  heretofore  described. 

Lens  Delivery:  There  are  two  distinct 
methods  of  lens  delivery,  the  upright  and  the 
tumbler. 

The  Upright:  The  upright  is  usually  se- 
lected in  immature  cataracts  and  the  technique 
is  as  follows: 

First  Step  jn  Lens  Delivery:  Fig.  131. 
The  first  and  second  assistants  are  in  position  as 
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described  in  Fig.  126.  The  operator  stands  at 
the  right  side  of  the  patient  irrespective  of  which 
eye  is  being  operated. 

This  is  important  because  he  can  see  the  whole 
field  of  operation  by  looking  up  under  the  lid 
even  if  the  patient  looks  up.  The  patient  is  not 
requested  to  look  down  as  in  the  old  operation, 
and  if  not  spoken  to  he  will  naturally  look 
straight  ahead  or  up,  which  is  the  safest  position 
for  lens  delivery. 

The  operator  holds  the  Smith  hook  (Fig.  132) 
in  his  right  hand  as  he  would  a pen;  and  in  his 
left  hand,  which  has  been  passed  around  the  first 
assistant’s  hand,  he  holds  the  Smith-Fisher  in- 
strument (Fig.  133)  one-half  inch  above  the  eye- 
ball in  position  to  be  used  if  the  lens  refuses  to  be 
delivered. 


Fig.  1ST.  First  position  in  lens  delivery. 
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Fig.  132.  Smith’s  Hook. 
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Fig.  133.  Smith  Spoon  and  Author’s  Needle. 


The  operator  now  places  the  Smith  hook  flat 
upon  the  cornea,  the  point  being  half  way  be- 
tween the  lower  edge  of  the  normal  pupil  and  the 
sclerocorneal  junction.  Pressure  is  then  made 
steadily  backward,  toward  the  optic  nerve.  When 
the  zonula  breaks  above,  the  lens  will  be  seen  pre- 
senting in  the  corneal  wound  (Fig.  131). 

Pressure  is  continued  slowly  toward  the  optic 
nerve,  and  if  a good  incision  has  been  made  and 
the  lens  is  not  too  large,  the  presentation  will  he 
unobstructed.  If  the  left  eye  is  being  operated 
upon,  the  hook  is  placed  on  the  cornea,  the  nandle 
being  over  the  nose. 

Second  Step  in  Lens  Delivep'v  Fig.  134. 
(A  continuation  of  Fig.  131).  The  lens  is 
passing  the  equator  and  very  gentle  but  continu- 
ous pressure  is  kept  up  with  the  hook,  which  is 
held  lightly  in  the  fingers  and  as  soon  as  the  lens 
has  passed  the  equator,  it  will  remain  in  this  posi- 
tion Avhere  it  is  hooked  out  as  Fig.  135. 

The  lens  should  not  be  touched  with  the  point 
of  the  hook  or  pushed  out  of  the  wound  with  it, 
on  account  of  tiie  danger  of  rupturing  the  cap- 
sule. 
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Fig.  134.  Second  position  in  lens  delivery. 
Lid  Hooks  in  position. 


Third  Step  in  Lens  Delivery:  Fig.  135. 
(A  continuation  of  Fig.  134).  If  all  has  gone 
well  and  the  lens  is  hanging  in  the  wound,  the 
operator  slowly  and  deliberately  passes  the  hook 
around  it,  keeping  the  point  of  the  hook  upward 
to  prevent  rupture  of  the  capsule,  and  at  the 
same  time  keeping  the  point  of  the  hook  from 
entering  the  corneal  wound. 

The  lens  is  delivered  by  gently  pulling  the  hook 
across  the  corneal  wound  under  it.  The  extrac- 
tion is  now  completed  and  the  next  step  is  the 
toilet. 

The  Toilet  (Fig.  136) : If  the  operation 
has  progressed  to  this  stage  without  accident,  the 
only  thinps  remaining  are  the  toilet  and  the 
bandage.  The  toilet  is  an  important  part  of  a 
cataract  operation  and  the  iris  replacer  (Fig. 
137)  should  be  deliberately  used. 
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It  is  not  only  unnecessary  but  even  dangerous 
to  have  the  patient  look  down  during  any  part  of 
a cataract  operation,  and  the  toilet  of  the  iris  is 
facilitated  by  having  the  patient  look  up;  if  the 
patient  looks  down,  the  iris  has  a tendency  to  be 
crowded  into  the  wound,  which  is  to  be  avoided. 

While  the  patient  is  looking  up,  the  iris  re- 
placer is  passed  into  the  angles  of  the  wound, 
replacing  the  iris  if  caught.  Flushing  is  unneces- 
sary at  this  time  since  the  field  of  operation  was 
made  clean  before  the  operation  was  begun,  as 
well  as  the  hands  of  the  operator  and  the  instru- 
ments. | j I I*] 

The  use  of  the  lower  lid  hook  is  a new  pro- 
cedure, as  far  as  I know,  and  original  with  me. 
Likewise  the  employment  of  the  needle  to  assist 
in  the  delivery  of  the  lens  when  there  is  threaten- 
ing or  actual  loss  of  vitreous,  has  nc  v er  been  sug- 
gested before.  This  will  be  desc-ibed  more  fully 
in  a later  chapter. 

The  Bandage  : The  bandage  is  an  important 
part  of  the  technique,  and  the  greatest  care 
should  be  taken  against  auy  kind  of  pressure.  I 
prefer  sixteen  thicknesses  of  gauze,  long  enough 
to  cover  both  eyes  vith  a notch  for  the  nose,  to 
keep  the  bandage  from  slipping  away  from  the 
eye. 

The  closed  lids  are  covered  with  carefully  pre- 
pared yellow  oxide  of  mercury  ointment,  one 
grain  to  the  drachm,  squeezed  out  of  a tube.  The 
gauze  ;s  then  laid  upon  the  eyes  and  fastened  to 
the  brow  with  two  small  adhesive  strips  to  pre- 
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vent  slipping  downward.  A starch  bandage  is 
then  applied  to  both  eyes  and  the  patient  put  to 
bed. 

A cross  section  (Fig.  138)  will  serve  to  make 
plain  the  pressure  in  upright  delivery.  The 
pressure  is  made  continuously  towards  the  optic 
nerve,  pushing  the  lower  edge  of  the  lens  back- 
ward, tipping  the  upper  edge  forward,  breaking 
the  zonula  above  and  causing  the  lens  to  advance 
and  engage  in  the  wound,  as  in  Fig.  131.  When 
the  lens  has  advanced  as  in  Fig.  134,  continuous 
pressure  is  changed  to  an  upward  direction,  as  in 
Fig.  139,  the  hook  following  the  advancing  lens, 
tucking  the  cornea  under  the  lens. 


Fig.  138.  '"Jnss  section  showing  position 
of  pressuie  in  upright  delivery.  (Vail). 
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Tumblers:  Fig.  140.  The  technique  of  lens 
delivery  in  a tumbler  is  selected  in  a ripe  or  over- 
ripe cataract.  The  pressure  is  not  made  toward 
the  optic  nerve  as  in  the  upright,  causing  the 
zonula  to  rupture  above  and  come  out  top  first, 
but  the  point  o ? the  hook  is  caught  on  the  ciliary 
ridge  and  the  pressure  is  made  down  toward  the 
patient’s  ieet,  (Fig.  140)  causing  the  zonula  to 
rupturt  below. 
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Fig.  140.  Cross  section  showing  point  of 
hook  caught  on  ciliary  ridge  for  tumbler, 
with  pressure  downward.  (Vail). 
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The  third  step  in  a tumbler.  The  lens  is  ready  for  5inal  delivery,  as 
in  Fig.  135. 


When  the  zonula  ruptures  below  the  lens  be- 
gins to  tumble  or  turn  over,  the  wound  gaping 
widely,  the  pressure  of  the  hook  downwards  is 
continuous  until  the  lei.s  is  seen  to  tumble  or 
turn  over,  when  the  pressure  is  changed  and 
the  hook  follows  up  behind  the  advancing  lens, 
tucking  the  cornea  in  behind  the  lens  (Fig.  140a, 
140b). 

If  the  capsule  ruptures  in  lens  delivery  in  the 
upright  method  in  which  the  pressure  is  made 
toward  the  optic  nerve,  tipping  the  upper  edge 
of  the  lens  forward,  rupturing  the  zonula  above, 
the  capsule  would  naturally  slip  back  into  the 
eye. 
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Some  operators,  including  Smith,  attempt  re- 
moval with  capsule  forceps,  while  others  prefer 
letting  the  capsule  remain,  and  needling  if  neces- 
sary. If  the  capsule  ruptures  in  the  tumbler 
method,  when  the  pressure  is  not  made  backward 
toward  the  optic  nerve,  but  downward  toward 
the  patient’s  feet  (Fig.  140)  the  zonula  breaking 
below  the  capsule  would  hang  in  the  wound  where 
it  could  easily  be  removed  with  large  dressing 
forceps  (Fig.  141). 

Fig.  142.  The  assistant  is  pulling  the  upper 
lid  down  and  away  from  the  eye,  this  being  done 
if  the  patient  is  nervous  or  there  is  impending 
or  actual  loss  of  vitreous,  when  the  position  of 
the  hook  is  changed  to  pull  the  lid  down,  which 
takes  all  pressure  away  from  the  globe. 

The  two  prongs  of  the  hook  are  caught  behind 
the  cartilage,  there  being  then  no  danger  of  the 
instrument  slipping  out,  but  the  lids  must  not.  be 
pulled  down  enough  to  cause  the  patient  pain. 
This  part  of  the  technique  is  easily  mastered  by 
practice  on  any  eye  that  is  anesthetized,  and  it  is 
very  important  that  the  assistant  understands 
when  to  do  this  and  how  to  do  it. 

Operation  Upon  the  I. eft  Eye:  The  po- 
sitions of  the  first  and  second  assistants  are  the 
same  as  when  operating  upon  the  right  eye,  ex- 
cept that  the  first  ass  is  cant  rests  his  last  two 
fingers  upon  the  patient’s  temple  instead  of  the 
nose. 

The  surgeon  stands  at  the  left  side  of  the 
patient  and  r lakes  the  incision  with  his  right  hand. 
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Fig-.  141.  Large  Dissecting  Forceps. 


Fig.  142.  Loss  of  vitreous  has  occnn^, 
or  patient  is  unruly.  Lid  hooks  i re  in 
position  and  the  upper  lid  is  being  nulled 
down  and  away  from  the  eyeball. 

lie  then  resumes  his  position  upon  the  right  side 
of  the  patient,  makes  the  iridectomy,  and  deliv- 
ers the  lens  by  laying  the  handle  of  the  hook 
across  the  patient’s  nose. 

Complications  at  the  Time  of  Operation  : 
The  technique  oe  a cataract  operation  would  not 
he  complete  wnhout  describing  the  complications. 

Operators  of  large  experience  do  not  see  com- 
plications as  often  as  those  operating  less  fre- 
quently; but  the  necessity  of  dealing  with  corn- 
plica'  ions  is  imperative,  the  most  serious  of  which 
is  loss  of  vitreous. 
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Loss  of  Vitreous  After  Lens  Delivery: 
When  vitreous  loss  occurs  after  the  lens  has  been 
delivered,  the  complication  is  not  considered  so 
great  as  when  occurring  before  lens  delivery.  The 
lids  are  held  away  from  the  eye  ball,  and  the 
operator  deliberately  cuts  off  any  protruding- 
vitreous  (Fig.  143).  The  closed  lids  are  cov- 
ered with  2 per  cent  yellow  oxide  of  mercury  and 
bandage  applied. 

Vitreous  Loss  Preceding  Lens  Delivery: 
Loss  of  vitreous  preceding  lens  delivery  is  a 
serious  complication  because  the  lens  cannot 
then  be  delivered  by  pressure. 

The  operator  deliberately  and  without  haste, 
applies  a little  pressure  on  the  cornea,  as  in  Fig. 
131,  and  at  the  same  time  introduces  the  needle 
into  the  lens  if  it  presents  in  the  corneal  wound. 
An  operator  without  experience  is  cautioned  not 


tig.  143.  Cutting  off  vitreous. 
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to  pick  at  the  lens  with  the  needle,  but  to  stick 
the  needle  well  into  the  lens,  then  make  more 
pressure  with  the  hook  and  lift  the  lens  out.  If 
the  lens  drops  back  into  the  eye  and  cannot  be 
made  to  present  in  the  wound  by  pressure,  the 
Smith  spoon  should  be  used  (See  Fig.  144). 

Fenestrated  Loupe:  This  instrument  has 
been  in  use  so  long  that  some  ophthalmic  surgeons 
seem  to  think  it  should  remain  as  one  of  the  g’ood 
instruments.  The  author  can  see  no  use  for  it, 
since  Smith’s  spatula  is  less  dangerous. 

Smith  Method:  Smith’s  method  of  remov- 
ing a lens  when  a loss  of  vitreous  has  preceded 
lens  delivery  is  not  a difficult  procedure  for  those 
who  have  experience  in  its  use  and  the  author  be- 
lieves that  any  operator  who  can  successfully  use 
a loupe  can  use  the  Smith  method  successfully. 


ceaea  Dens  Delivery, 
position. 


lea  Dens  Delivery.  Lid  Hooks  are  in 
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Smith's  Technique:  The  first  and  second 
assistants  are  in  position  as  in  Figure  126.  Some 
vitreous  has  escaped  before  the  lens  has  been 
delivered,  pressure  of  the  hook  is  removed,  and 
the  Smith  spatula  is  deliberately  passed  behind 
the  lens. 

When  the  spatula  is  well  in  place,  the  pressure 
is  again  made  by  the  hook  just  below  the  spatula; 
the  pressure  in  this  manner  is  not  upon  the  vitre- 
ous, but  upon  the  spatula,  and  the  position  of 
the  spatula  is  not  changed  until  the  lens  has  been 
delivered. 

The  only  part  in  the  operation  that  the  spatula 
performs,  is  to  be  pressed  upon  and  protect  the 
vitreous,  acting  as  an  inclined  plane  over  which 
the  lens  slides;  if  any  of  the  vitreous  remains  in 
the  wound  after  the  spatula  delivery,  it  should 
be  cut  off  with  scissors.  This  technique  is  not 
easy  to  master,  but  satisfactory  practice  car  be 
obtained  by  practicing  upon  kitten’s  eyes  in  a 
mask  (See  Chapter  X). 

The  author’s  needle  can  be  used  when  neces- 
sary to  make  the  Smith  operation  possible  to 
operators  not  having  the  opportunity  of  Smith’s 
personal  teaching,  and  at  the  same  time  to  rob 
it  of  the  danger  of  loss  of  'v  itreous. 

Fisher’s  Needle  Delivery:  (Fig.  145) . If 
the  lens  presents  in  the  corneal  wound,  hut  will 
not  come  forward  without  what  is  considered  by 
the  operator  as  unsafe  pressure,  the  needle  is 
stuck  into  the  lens,  after  which  more  pressure  is 
made  by  tht  hook  until  the  lens  passes  the  equator 
and  the  operation  may  be  finished  as  in  Fig.  135. 
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Fig.  145.  Fisher’s  Needle:  Fisher's 
method  of  removing  the  lens  when  it  re- 
fuses to  be  bom,  or  when  a slight  loss  of 
vitreous  has  preceded  lens  delivery. 


It  is  quite  reasonable  to  infer  that  the  more 
often  the  needle  is  used,  the  more  capsules  will 
be  ruptured,  but  many  hard  lenses  may  be  re- 
moved in  their  capsule  by  the  aid  of  the  needle. 
To  offset  the  complications  of  burst  capsules,  the 
author  claims  less  vitreous  lsss. 

No  more  serious  complication  usually  occurs 
than  rupture  of  the  capsule,  but  the  more  expert 
the  operator,  the  less  often  will  he  use  the  needle. 

Ruptured  Capsule:  Fig.  146.  The  first 
and  second  assistants  are  in  position  as  in  Fig. 
126.  If  the  capsule  has  ruptured  and  lens  mat- 
ter or  capsule  is  incarcerated  in  the  corneal 
wound,  a large  dissecting  forceps  (Fig.  141)  as 
used  by  Colonel  Smith,  is  one  of  the  best  instru- 
ments to  remove  it. 


SENILE  CATARACT 


225 


Fig.  146.  Removing  cortical  or  capsule 
with  large  dressing  forceps.  Lid  hooks  are 
in  position. 


The  forceps  are  not  passed  into  the  eye,  but 
over  the  lips  of  the  wound  with  a little  pressure; 
the  soft  material  and  any  capsule  that  can  be 
caught  are  made  to  pass  out  of  the  eye,  grasped 
by  the  forceps,  and  removed. 

When  the  capsule  bursts  and  the  zonula  is 
broken  below  (Tumbler  Fig.  140),  it  can  be 
removed  with  large  dressing  forceps  (Fig.  146). 

Small  Incision:  If  the  incision  is  too  small 
to  allow  lens  delivery  with  safe  pressure,  it  can 
be  enlarged  by  cutting  each  side  of  the  wound 
with  blunt  pointed  scissors. 

Choroidal  Hemorrhage:  This  complica- 
tion is  very  infrequent,  but  when  it  occurs  vision 
is  lost  and  it  is  often  necessary  to  remove  the 
eye. 
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Speculum:  By  discarding  all  kinds  of  spec- 
ula and  holding  the  lids  with  lid  hooks,  most  of 
the  accidents  occurring  at  the  time  of  operation 
can  be  avoided. 

If  an  operator  masters  the  hooks  for  controll- 
ing the  lids,  he  can  readily  teach  an  assistant,  and 
both  operator  and  assistant  be  well  equipped  be- 
fore attempting  a cataract  operation. 

Complications  Afteii  the  Operation:  The 
complications  occuring  during  the  healing  proc- 
ess will  be  taken  up  under  “After  Treatment.” 
(Page  228). 

Ambidexterity:  A surgeon  who  has  good 
use  of  both  hands  is  fortunate,  but  it  is  quite  un- 
necessary to  use  the  knife  with  the  left  hand 
unless  the  operator  is  left-handed.  It  is  however, 
necessary  for  him  to  pick  up  the  iris  with  one 
hand  and  cut  it  with  the  other,  unless  iie  entrusts 
the  cutting  to  an  assistant. 

If  an  operator  is  right-handed,  his  right  hand 
will  usually  be  the  more  skillful,  no  matter  how 
much  he  trains  the  left.  lie  can  make  the  in- 
cision on  the  right  eye  with  his  right  hand  when 
he  is  standing  behind  th j patient,  and  when  oper- 
ating upon  the  left  eye  stand  at  the  patient’s  left 
side,  fix  the  eye  with  his  left  hand,  make  the  in- 
cision with  the  right  hand  and  cut  upward.  If 
he  is  left-handed  reverse  the  above. 

The  author  tried  faithfully  for  twenty  years 
to  become  ambidextrous,  until  he  was  convinced 
by  Col.  Smith  that  acquired  ambidexterity  was 
impossible. 
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Hoav  Can  Proficiency  Be  Obtained:  When 
a physician  decides  to  enter  the  field  of  Ophthal- 
mology, he  must  equip  himself  by  reading  and 
post-graduate  work,  assisting  an  Ophthalmolo- 
gist, or  serving  as  an  interne  in  some  Ophthalmic 
hospital;  but  will  soon  learn  that  he  will  have 
very  little  practical  work  in  cataract  operations. 
He  will  consider  himself  fortunate  indeed  if  he 
is  permitted  to  operate  upon  a half  dozen  eyes. 

It  is  very  important  therefore,  that  he  perfect 
himself  in  a technique  that  will  produce  the  best 
results,  and  human  eyes  arc  too  precious  to  he 
used  for  this  purpose.  Text  books  describe  the 
classical  operation,  but  one  cannot  learn  to  per- 
form successful  cataract  operations  by  reading. 
He  must  learn  by  operating. 

To  an  operator  inexperienced  in  any  method, 
the  danger  of  losing  an  eye  is  very  great,  and 
some  teachers  suggest  that  a beginner  should 
operate  one  hundred  times  by  the  old  method  be- 
fore attempting  the  removal  of  a lens  within  its 
capsule. 

The  author  emphatically  objects  to  this  method 
of  teaching,  because  he  believes  the  technique  de- 
scribed in  this  chapter  can  be  mastered  more 
readily,  with  fewer  losses  of  eyes,  than  would  oc- 
cur by  trying  to  master  the  old  technique  so 
carefully  described  in  text  books. 

Incision:  A good  incision  must  be  made  in 
order  to  extract  a lens  successfully;  and  when  a 
good  incision  is  made  the  lens  can  usually  be  re- 
moved successfully  by  any  method.  A beginner 
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in  ophthalmic  surgery  can  learn  to  control  the 
lids  and  become  quite  expert  upon  human  eyes 
that  are  anesthetized,  provided  enough  time  is 
devoted  to  it,  and  this  should  be  mastered  before 
thinking  of  operating. 

Any  operator  will  have  an  occasional  loss 
of  vitreous  preceding  lens  delivery  whichever 
method  is  selected;  and  if  he  must  remove  the 
lens  from  the  vitreous  by  methods  other  than 
Smith  s or  the  author  s,  he  will  sacrifice  many 
eyes. 

Loss  of  vitreous  preceding  the  delivery  of  the 
lens  is  considered  a very  serious  complication, 
but  one  may  become  quite  expert  in  removing 
the  lens  by  the  Smith  method  upon  kittens’  eyes 
as  described  in  Fig.  144,  and  by  the  author’s 
method,  Fig.  145.  To  become  proficient  in  this 
technique,  requires  practice,  and  this  can  be  ob- 
tained upon  kittens’  eyes  in  a mask,  but  cannot 
be  mastered  upon  human  eyes  without  a tremen- 
aous  loss. 

Proficiency:  Proficiency  in  any  delicate 
operation  is  often  difficult  to  obtain,  and  it  is 
practically  impossible  to  become  competent  to 
remove  a lens  from  a human  eye  by  reading  or 
witnessing  operations.  The  technique  herein  de- 
scribed may  seem  awkward  at  first,  but  a little 
practice  in  controlling  the  lids  of  human  beings 
and  operations  upon  kittens’  eyes,  will  be  of 
great  aid. 

After  Treatment : After  the  lids  have  been 
anointed,  a light  bandage,  16  layers  of  gauze,  is 
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applied  without  pressure,  the  patient  put  to  bed, 
told  he  may  lie  on  either  side  or  on  his  back,  and 
remain  fairly  quiet  for  twenty-four  hours.  At 
the  end  of  that  time  he  may  be  up  if  desired,  or 
in  bed  if  he  prefers. 

A slightly  uncomfortable  feeling  may  be  ex- 
perienced for  a few  hours  after  the  operation,  but 
is  of  no  serious  consequence.  If  a starch  band- 
age is  used,  it  should  be  cut  in  front  of  each  ear, 
after  it  has  become  hardened,  and  the  cut  ends 
sewed  together.  If  too  tight,  it  should  be  loos- 
ened and  if  too  loose,  may  be  tightened. 

First  Dressing  : The  author  usually  removes 
the  bandage  the  day  after  the  operation,  inspects 
the  lids,  but  does  not  open  the  lids  of  the  operated 
eye  unless  they  are  swollen.  The  operated  eye 
only,  is  rebandaged. 

Second  Dressing:  The  eye  is  inspected  and 
rebandaged  at  the  end  of  the  fourth  day,  but  the 
lids  are  not  opened  unless  swollen. 

Third  Dressing:  The  eye  is  inspected  and 
rebandaged,  at  the  end  of  the  seventh  day,  but  the 
lids  are  not  opened  unless  swollen. 

Fourth  Dressing:  The  operated  eyeball  is 
inspected  at  the  end  of  the  ninth  day  and  daily 
thereafter,  keeping  it  protected  by  a gauze  patch 
as  long  as  the  light  is  irritating. 

Post-Operative  Inflammation:  If  the  pa- 
tient complains  of  pein  in  the  eye  before  the  first 
inspection  is  made,  the  bandage  is  removed,  a 
leech  applied  to  the  temple,  the  bandage  re-ap- 
plied, and  the  patient  given  an  enema;  it  is  not 
often  necessary  to  do  more. 
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Post-operative  inflammation  is  rare  after  this 
method  because  the  lens  is  usually  removed  in  the 
capsule,  and  if  the  capsule  is  ruptured  little  if 
any  cortical  is  left. 

It  infection  follows  a cataract  operation,  the 
eye  is  usually  lost.  The  author  believes  more  in- 
fections will  occur  by  too  frequent  dressings  than 
can  be  cured  by  too  much  treatment. 

First  Inspection:  When  the  eye  is  inspected 
the  ninth  day  after  the  operation,  the  operator 
places  the  patient  with  his  back  to  a window  and 
il  he  can  count  fingers  at  a distance  of  three  or 
more  feet,  he  can  assure  the  patient  of  a good 
result.  If  the  anterior  chamber  is  not  full,  or  if 
there  is  a prolapse  of  the  iris,  the  eye  is  again 
bandaged  for  three  days.  The  author  believes 
in  giving  nature  a chance  in  the  healing  process, 
and  does  not  see  any  advantage  in  cutting  a pro- 
lapsed iris  until  two  weeks  or  more  after  the 
operation,  and  even  not  then,  unless  large. 

Prolapsed  Iris:  If  the  iris  is  prolapsed,  it 
can  be  more  safely  cut  after  fourteen  or  more 
days  than  earlier.  If  cut  too  soon,  the  corneal 
wound  may  be  opened,  inviting  serious  compli- 
cations. No  attempt  should  be  made  to  pull  the 
iris  out,  but  simply  cut  off  with  scissors  without 
holding  the  eye  with  fixation  forceps. 

Temporary-  Insanity:  It  is  comforting  to 
the  patient  to  have  some  intimate  friend  or  rela- 
tive sleep  in  the  same  room  with  him.  If  he 
dreams  of  unpleasant  things  and  is  spoken  to  by 
a friend,  he  may  recognize  his  voice  and  awake, 
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while  a strange  voice  might  frighten  him  and  in- 
crease his  fear. 

The  author  believes  that  if  a relative  or  friend 
be  present  the  first  week,  it  will  do  more  toward 
quieting  such  patients,  than  opening  the  eye  and 
giving  all  the  drugs  that  have  been  recommended. 
If  delirium  however  persists,  the  bandage  may 
be  removed  and  sedatives  administered. 

Testing  Vision  : It  is  sufficient  to  hold  a pin- 
hole disc  in  front  of  an  operated  eye  and  a plus 
ten  (+10.00)  in  front  of  it  as  soon  as  the  pa- 
tient can  hold  the  lids  open  without  discomfort. 
The  vision  in  this  manner  is  recorded  daily;  the 
test  is  quickly  made  and  permits  the  patient  to 
note  his  progress.  If  at  the  end  of  two  weeks  his 
vision  is  20/50  or  better,  he  will  note  a daily  im- 
provement. 

Time  in  Hospital  : The  author  usually  keeps 
his  patients  in  the  hospital  about  three  weeks,  but 
many  who  do  not  live  at  a great  distance  are 
dismissed  earlier. 

Glasses  After  a Cataract  Operation  : The 
patient  is  tested  for  glasses  to  complete  the  hos- 
pital record  before  being  dismissed,  but  glasses 
are  not  given  until  aboui  six  weeks  after  the 
operation. 

When  patients  live  out  of  town,  they  are  re- 
quested to  go  to  their  nearest  oculist  for  glasses, 
six  weeks  after  the  operation.  The  author  re- 
quests a final  report  of  vision  from  the  oculist  to 
complete  the  case  records. 
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Bifocal  Glasses:  Many  patients  will  feel 
grateful  for  bifocal  glasses,  but  good  fitting 
frames  are  essential. 


CHAPTER  IX 


A METHOD  OF  ACQUIRING 
TECHNIQUE 

Capsulotomy  or  Intracapsular  Method 
W.  A.  Fisher,  M.  D.,  F.  A.  C.  S. 

CHICAGO,  ILL. 

U.  S.  A. 


A cataract  operation  is  considered  one  of  the 
most  delicate  of  surgical  procedures,  and  requires 
the  highest  degree  of  skill  to  insure  good  results, 
which  can  only  be  acquired  by  operating  many 
times. 

It  is  generally  admitted  that  ophthalmic  sur- 
geons who  have  confidence  in  themselves  have 
acquired  it  in  only  one  way,  viz:  by  operating;  but 
years  must  be  spent  ar.C  many  eyes  sacrificed  in 
acquiring  proficiency,  because  of  the  lack  of  op- 
portunity to  operate.  When  confidence  is  ob- 
tained in  this  manner,  the  surgeon  is  loathe  to 
change  his  technique,  or  make  any  radical  altera- 
tions in  it. 
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The  technique  to  be  described  is  applicable  to 
any  method  of  removing  a lens,  whether  in  or 
out  of  capsule.  Experienced  operators  can 
readily  adopt  it,  reduce  complications  and  expect 
better  visual  results;  while  to  the  inexperienced 
it  offers  a practical  method  of  obtaining  technique 
in  every  step  of  the  operation,  whichever  method 
is  selected. 

Living  human  eyes  are  too  precious  to  sacrifice 
in  obtaining  operative  skill,  and  those  of  the 
cadaver  are  not  suitable.  The  eyes  of  various 
animals  have  been  tried,  those  of  the  pig  usually 
being  selected  because  they  are  easily  obtained  in 
quantity;  but  it  is  quite  impossible  to  acquire  a 
good  working  technique  with  them.  The  struc- 
tures of  the  pig’s  eyes  are  out  of  proportion  to 
those  of  human  eyes. 

Kittens’  Eyes:  The  eye  of  a kitten  6 weeks 
old  is  selected  because  its  cornea  is  about  11  mm. 
in  diameter,  which  is  the  same  as  an  ordinary 
human  adult’s,  and  especially  because  it  is  a 
simple  matter  to  demonstrate  the  operation,  and 
place  it  within  easy  reach  of  anyone  who  is 
ambitious.  Enough  kittens  may  be  sacrificed  to 
make  the  operatoi  quite  proficient  in  the  different 
steps  of  the  operation,  and  this  of  itself  will  spell 
success. 

The  Incision:  If  kittens’  eyes  are  operated 
upon  in  sufficient  quantities,  one  may  be  able  to 
make  a good  incision  at  his  first  operation  on  the 
human  eye,  because  the  cornea  is  practically  the 
same  as  that  of  the  human  eye. 
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The  Iridectomy:  The  same  may  be  said  of 
the  iridectomy,  because  the  iris  of  the  kitten  is 
quite  delicate  and  very  like  the  human  iris.  The 
widely  dilated  pupil  in  the  eye  of  a dead  kitten 
makes  the  iridectomy  more  difficult  than  in  the 
living  human  eye,  but  this  objection  can  be  par- 
tially obviated  by  dropping  into  the  eye,  four 
times,  every  four  minutes,  2 or  3 drops  of 
physostigmin  (eserin  salicylate),  1 grain  to  the 
ounce,  before  killing  the  kitten. 

The  Lens  Deeivery:  Skill  can  be  acquired 
in  lens  delivery  because  of  the  similarity  of  the 
kitten’s  eye  to  that  of  the  human  eye. 

The  Toilet:  This  is  a delicate  and  very  im- 
portant part  of  cataract  operation  by  any 
method,  but  in  this,  as  in  the  incision,  iridectomy, 
and  lens  delivery,  quite  a good  technique  can  be 
acquired  by  operating  on  kittens’  eyes. 

The  Spoon  and  Needle:  The  spoo  l deliv- 
ery as  devised  by  Colonel  Smith,  formerly  of 
Amritsar,  India,  now  of  London,  and  the  needle 
of  the  author  can  be  mastered  on  the  kitten’s 
eye  more  readily  than  on  the  human  eye,  because 
responsibility  is  eliminated,  and  the  technique 
can  be  repeated  until  one  is  confident  of  himself. 

The  accompanying  illustrations  of  six  weeks 
old  kittens’  eyes  are  from  drawings,  natural  in 
size,  and  represent  the  different  steps  in  a cata- 
ract operation  on  the  kitten’s  eye,  and  also  on 
the  human  eye. 

The  kitten  should  be  dusted  with  powdered 
naphthalene  to  dispose  of  any  vermin  present, 
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and  then  given  hypodermically  one-half  grain  of 
strychnin  sulphate  intra-pleurally.  The  eye  is 
then  enucleated  and  a thread  passed  through  the 
sclera  and  optic  nerve  preparatory  to  putting  in 
a mask  for  operating. 

In  Fig.  147,  the  eye  has  been  removed  and  a 
thread  passed  through  the  sclera  and  optic  nerve 
preparatory  to  fastening  in  the  mask. 

Fig.  148.  The  eye  is  in  the  mask  ready  for 
operation.  The  screw  in  the  bottom  can  be  used 
for  tightening  the  eye  in  the  mask,  and  for  pro- 
ducing the  proper  tension. 


Fig.  147.  Eye  of  kitten  6 weeks  old, 
natural  size. 
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Fig.  148.  Author’s  mask. 


The  Incision:  Kitten’s  Eye.  (Fig.  149). 
The  knife  is  held  loosely  between  the  fingers  in 
the  same  manner  as  one  would  hold  a pen.  The 
blade  is  not  placed  flat,  but  at  an  agle  of  15  de- 
grees from  the  iris.  In  this  position  the  puncture 
is  made  as  far  back  from  the  sclerocorneal  junc- 
tion as  can  be  done  with  safety,  always,  of  course, 
keeping  it  in  front  of  the  iris. 

The  knife  in  this  position  is  passed  across 
through  the  anterior  chamber,  and  the  counter 
puncture  is  made  deep  like  the  puncture.  In 
this  manner,  the  opening  for  the  exit  of  the  lens 
will  be  as  large  as  it  is  possible  to  make  it. 
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The  Incision:  Human  Eye.  (See  Fig. 
128).  The  assistant  is  standing  in  the  correct 
position,  at  the  left  side  of  the  patient,  holding 
the  upper  lid  up  with  the  author’s  double  hook 
in  his  right  hand,  and  the  lower  lid  down  with 
the  author’s  lower  lid  hook  in  his  left  hand.  A 
second  assistant  or  nurse  is  holding  up  the  brow 
with  the  thumb.  In  this  position  the  first  part  of 
the  incision  is  made. 

The  knife  is  passed  across  and  through  the 
anterior  chamber,  deep  puncture  and  counter 
puncture  is  made  in  the  human  eye  as  illustrated 
in  the  kitten’s  eye  (Fig.  149). 

The  incision  is  always  made  with  the  right 
hand  if  the  operator  is  right-handed,  and  with 
the  left  if  he  is  left-handed. 


Fig.  149.  The  incision.  Puncture  and 
counter  puncture — kitten’s  eye. 
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If  right-handed,  the  operator  stands  at  the 
head  of  the  patient,  looking  toward  his  feet  when 
making  the  incision  on  the  right  eye;  and  when 
operating  on  the  left  eye  he  stands  at  the  left 
side  of  the  patient  and  cuts  up.  If  left-handed 
the  position  is  reversed. 

The  assistant  always  stands  at  the  left  side  of 
the  patient  when  operating  on  either  eye,  and  the 
right-handed  operator  at  the  right  side  of  the 
patient  at  all  times  except  when  the  incision  is 
being  made  on  the  left  eye. 

Kitten’s  Eye:  (Fig.  150).  The  knife  in 
the  second  position,  (a  continuation  of  Fig.  149) 
is  made  to  finish  the  incision  by  the  operator 
depressing  the  handle  and  pushing  the  blade 
forward  and  up,  making  the  incision  with  but 
one  forward  and  upward  cut. 


Fig.  15C.  Finishing  the  incision,  kitten’s 
eye. 
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Human  Eye:  (See  Fig.  130).  The  knife 
in  the  second  position,  (a  continuation  of  Fig. 
128)  is  made  to  finish  the  section  in  the  same 
manner  in  the  human  eye,  as  described  in  the 
kitten’s  eye  (Fig.  150). 

Iridectomy:  Kitten’s  Eye.  (Fig.  151). 
The  iridectomy  on  the  kitten’s  eye  is  quite  like 
that  on  the  human  eye.  The  iris  forceps  has  been 
passed  into  the  anterior  chamber  closed,  then 
opened,  the  iris  is  grasped  at  the  pupillary  edge 
and  pulled  out  ready  to  be  cut  off  with  the 
scissors,  when  a very  small  piece  of  iris  is  re- 
moved. 

Capsulotome  and  Capsule  Forceps:  The 
next  step  in  the  capsulotomy  operation  would  be 
the  use  of  the  capsulotome  or  capsule  forceps,  but 
will  be  omitted  at  this  time  and  the  opciation  for 
lens  extraction  in  capsule  will  be  described. 


Fig.  151.  Iridectomy.  Kitten’s  eye. 
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Breaking  the  Zonula:  Kitten’s  Eye. 
(Fig.  152).  The  intracapsular  operation  is  not 
suitable  for  young  subjects  because  too  much 
pressure  would  be  required  to  break  the  zonula. 
As  the  kitten  is  young,  the  spoon  is  passed 
through  the  zonula,  to  break  it,  in  order  that  lens 
delivery  may  be  practiced  in  a more  nearly  nor- 
mal manner. 


Fig.  152.  Breaking  the  Zonula,  kitten’s  eye. 
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Lens  Delivery:  Kitten’s  Eye.  (Fig.  153). 
Intracapsular  Method : Beginning  pressure, 
immature  cataract:  Pressure  is  being  made  with 
the  hook  on  the  lower  third  of  the  cornea  toward 
the  optic  nerve,  the  same  as  would  be  made  when 
operating  on  immature  human  cataracts.  The 
lens  is  advancing  in  the  corneal  wound. 

Lens  Delivery:  Human  Eye  (Fig.  131). 
Intracapsular  Method:  The  lens  is  advancing 
in  the  corneal  wound  in  the  same  manner  as  de- 
scribed in  the  kitten’s  eye  (Fig.  153) . 


Fig.  153.  Lens  delivery,  first  position, 
kitten’s  eye. 


Lens  Delivery:  Kitten’s  Eye.  (Fig.  154, 
a continuation  of  Fig.  153).  Pressure  has  been 
continuous  toward  the  optic  nerve,  and  the  lens 
is  progressing  toward  delivery. 


SENILE  CATARACT 


243 


Lens  Delivery:  Human  Eye  (Fig.  134). 
Immature  Cataract  (a  continuation  of  Fig.  131) . 
With  the  human  eye  quite  the  same  technic  is 
observed  as  with  the  eye  of  the  kitten,  as  illus- 
trated in  Fig.  154. 


Fig.  154.  Lens  delivery,  second  position, 
kitten’s  eye. 


Lens  Delivery:  Human  Eye  (Fig.  135,  a 
continuation  of  Fig.  134) . The  lens  is  being  de- 
livered in  the  human  eye  in  the  same  manner  and 
with  exactly  the  same  technique  as  in  the  opera- 
tion on  the  eye  of  the  kitten  (Fig.  153, 154, 155) . 

Toilet  in  the  Kitten’s  Eye:  (Fig.  156). 
The  spatula  \Fig.  137) , is  passed  into  the  corneal 
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Fig.  155.  Last  position,  Lens  Delivery, 
kitten’s  eye. 

wound  from  below,  and  this  iris  is  pushed  away 
from  the  angles  in  the  same  manner  es  would  be 
done  on  the  human  eye  (Fig.  136) . 

Toilet  in  the  Human  Ete:  (Fig.  136). 
The  spatula  is  passed  into  the  corneal  wound 
from  beloAv  while  the  patient  is  looking  up,  which 
is  a safer  position  than  whe  n looking  down,  and 
the  iris  is  pushed  away  fiom  the  angles  of  the 
corneal  wound  in  th*»  same  manner  as  is  done  in 
the  operation  on  the  eye  of  the  kitten  (Fig.  156) . 

Finished  Operation:  The  operation  in  an 
uncomplicated  intracapsular  cataract  is  now  fin- 
ished. The  iechnique,  which  is  delicate,  can  be 
acquired  only  by  practice;  but  removing  a lens 
by  any  method  requires  a great  amount  of  prac- 
tice. 
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Fig.  156.  Toilet,  kitten’s  eye. 


The  technique  of  a cataract  operation  can  be 
obtained  in  a more  satisfactory  manner  by  oper- 
ating on  kittens’  eyes  than  on  the  living  human 
eye,  because  of  the  absence  of  responsibility. 

Complications:  If  the  Smith  spoon  dtLvery 
and  the  author’s  needle  were  omitted,  the  tech- 
nique of  operating  for  cataract  would  not  be 
complete,  because  they  are  indispensable  when 
complications  occur. 

Smith's  Spoon  Delivery  : Kitten’s  Eye. 
(Fig.  157).  In  the  Smith  technique,  pressure 
is  made  on  the  cornea  with  the  hook  held  in  the 
right  hand  as  illustrated  in  Figures  153,  131, 
154,  134,  155  and  135,  while  the  spoon  (Fig- 
133)  is  held  in  the  left  hand  ready  to  be  used 
when  vitreous  loss  is  imminent,  or  has  actually 
occurred,  at  which  time  and  without  delay,  the 
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Fig.  157.  Smith  spoon  delivery,  kitten’s 
eye. 


pressure  being  made  with  the  hook  is  relaxed; 
the  spoon  is  then  passed  down  behind  the  lens, 
and  pressure  made  on  the  cornea  with  the  hook 
at  the  lower  edge  of  the  lens,  which  is  now  be- 
tween the  hook  and  the  spoon.  The  lens  is  made 
to  pass  up  the  spoon  and  out  without  removing 
the  latter. 

The  object  of  putting  the  spoon  behind  the 
lens  is  not  to  lift  the  lens  out,  but  to  be  pressed 
on. 

Smith  SrooN  Delivery:  Human  Eye  (Fig. 
144) . The  same  technique  is  observed  on  the  hu- 
man eve  as  described  for  the  kitten’s  eye  (Fig. 
157) , 
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Author's  Xeedle  Delivery:  Kitten’s  Eye. 
(Fig.  158).  When  a lens  is  to  be  removed,  the 
author’s  needle  is  always  held  in  the  left  hand 
while  pressure  is  being  made  on  the  cornea  with 
the  hook  held  in  the  right  hand.  If  vitreous  loss 
is  imminent,  or  has  actually  occurred,  the  needle 
is  thrust  deeply  into  the  edge  of  the  lens  at  once 
without  relaxing  the  pressure  of  the  hook,  and  a 
slight  motion  is  made  to  one  side  with  it,  assist- 
ing delivery  with  slight  pressure  of  the  hook  on 
the  cornea;  but  the  nedle  is  not  used  if  delivery 
can  be  safely  made  without  it,  because  the  capsule 
is  sometimes  ruptured,  and  many  operators  pre- 
fer a secondary  operation  to  a loss  of  vitreous. 

If  the  capsule  is  ruptured,  the  lens  matter  is 
practically  all  removed  because  of  the  pressure 
of  the  hook  at  the  time  of  rupture. 


eye. 
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This  technique  should  he  emphasized  and  mas- 
tered, because  many  eyes  will  he  saved  that  might 
otherwise  be  lost.  If  a cataract  operation  by 
any  method  is  not  attempted  until  this  technique 
has  been  mastered  on  the  kitten’s  eye,  a great 
step  forward  in  cataract  technique  will  have  been 
made. 

Author’s  Needle  Delivery:  Human  eye. 
(Fig.  145).  When  the  cataract  refuses  to  be 
delivered  without  excessive  pressure,  the  needle 
is  inserted  deeply  into  the  edge  of  the  lens  of  the 
human  eye  in  exactly  the  same  manner  as  de- 
scribed for  the  kitten’s  eye  (Fig.  158).  When 
the  technique  of  removing  a lens  in  capsule  has 
been  mastered,  it  will  seldom  be  neeessarv  to  use 
the  author’s  needle. 

The  Smith  spoon  and  the  author’s  needle 
should  be  mastered  on  kittens’  eve.:  in  order  that 
they  may  be  used  to  the  best  advantage  when 
necessary. 

C aps ulotomy  Method:  Kitten’s  Eye.  (Fig. 
159).  If  the  capsulotomv  operation  is  selected, 
the  capsule  may  be  cut  with  the  capsulotome  by 
passing  it  into  the  anterior  chamber  and  cutting 
the  capsule.  It  will  not  be  necessary  to  break  the 
zonula  to  practice  lens  delivery  after  the  capsule 
is  opened  as  described  (Fig.  152).  After  the 
capsule  has  been  ruptured  the  technique  of  lens 
delivery  as  described  (Figs.  153,  131,  154,  134, 
155  and  135) , will  be  found  desirable.  The  same 
technique  applies  to  the  human  eye. 
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Fig.  159.  Capsulotome,  kitten’s  eye. 


Capsuije  Forceps:  Kitten’s  Eye.  (Fig. 
160).  If  the  operator  desires  to  use  tns  capsule 
forceps,  it  is  introduced  into  the  eye  closed,  then 
opened,  the  capsule  grasped,  and  a piece  lifted 
out.  The  lens  can  then  be  delivered  in  the  same 
manner  as  described  (Figs.  >53,  131,  154,  134, 

155  and  135),  and  the  toilet  made  as  in  Figs. 

156  and  136. 

The  same  technique  is  observed  when  using 
the  capsule  forceps  on  the  human  eye  as  described 
when  operating  eu  the  kitten’s  eye. 
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Fig.  160.  Capsule  forceps,  kitten’s  eye. 


After  the  Technique  is  Mastered  on 
the  Kitten's  Eye. 

When  a sufficient  number  of  kittens  have  been 
operated  upon  to  enable  one  to  master  the  tech- 
nique of  making  the  incision,  iridectomy,  lens 
pressure,  toilet,  spoon  and  needle  delivery,  the 
operator  will  approach  an  operation  on  the  hu- 
man eye  by  any  method  with  more  confidence 
than  he  could  possible  obtain  in  any  other  man- 
ner, except  by  operating  on  a large  number  of 
human  eyes,  which  would  be  impossible  without 
a tremendous  sacrifice  of  eyes. 

The  Assistant:  A competent  assistant  in  a 
cataract  operation  is  indispensable;  to  have  a 
good  assistant  the  operator  must  be  able  to  train 
him;  and  to  be  able  to  do  this  he  must  first  make 
himself  a competent  assistant. 
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The  special  duty  of  an  assistant  during  a cata- 
ract operation  is  to  keep  the  lids  from  making 
pressure  on  the  globe,  and  this  skill  can  he  ob- 
tained only  by  experience  and  abundance  of  ma- 
terial. 

Anyone  who  has  a few  drops  of  a 2 per  cent 
solution  of  holocain  dropped  into  his  eye  two 
or  three  times  is  suitable  for  practice  when  placed 
on  a table.  The  lids  held  apart  as  illustrated  in 
Figures  128  and  130,  will  give  the  desired  result. 
If  the  surgeon  and  his  assistant  will  practice  this 
procedure  a sufficient  number  of  times,  it  will  les- 
sen complications,  obtain  better  average  vision 
and  will  spell  success,  whatever  method  of  oper- 
ating is  selected.  A nurse  can  be  a competent 
assistant,  provided  that  she  has  practiced  upon  a 
sufficient  number  of  human  eyelids  to  insure  p de- 
ficiency. A nurse  is  usually  complimented  by 
giving  her  such  an  important  part  in  the  opera- 
tion, and  there  is  hardly  any  excuse  for  an  oper- 
ator to  say  that  he  has  difficulty  in  getting  a com- 
petent assistant.  For  those  who  have  no  oppor- 
tunity to  operate  in  an  ophthalmic  hospital,  but 
must  operate  in  general  hospitals,  or  in  the  pa- 
tient’s home,  an  office  assistant  could  be  made 
competent  if  she  were  sufficiently  trained  to  hold 
the  lid  hooks.  The  real  Ivey  to  an  assistant’s  pro- 
ficiency is  that  the  smgeon  and  the  assistant  make 
themselves  competent  by  working  together  on  the 
lids  of  patients  anesthetized  for  that  purpose  a 
sufficient  number  of  times  to  insure  success  be- 
fore attempting  a cataract  operation  by  any 
method.  My  assistant  is  usually  a nurse. 


252 


SENILE  CATARACT 


When  Should  an  Operation  Be  Per- 
formed? A patient  having  senile  cataract  of 
sufficient  opacity  to  prevent  attending  to  his  or- 
dinary duties,  is  considered  ready  for  an  oper- 
ation, provided  there  is  a clean  lachrymal  sac, 
lids  and  conjunctiva,  normal  tension,  and  the 
pupils  react  to  light  normally. 

After  proficiency  is  obtained  by  operating  on 
a sufficient  number  of  kittens,  and  the  surgeon 
and  his  assistant  are  both  masters  of  the  lid  tech- 
nique, and  have  gone  through  a mock  operation 
together  a sufficient  number  of  times  to  be  able  to 
know  their  places,  the  operation  is  begun. 

Colonel  Smith  deserves  the  credit  of  success- 
fully keeping  the  lids  away  from  the  eyeball 
while  the  lens  is  being  delivered,  but  it  is  neces- 
sary that  a speculum  be  used  while  making  the 
incision,  because  the  single  hook,  devised  by  him, 
will  not  hold  the  upper  lid  in  the  best  position 
for  making  the  incision.  Smith  removes  the  spec- 
ulum after  the  incision  ai:.J  iridectomy  has  been 
made,  introduces  the  single  hook,  and  does  not 
remove  it  until  the  operation  is  finished  and  the 
lids  are  closed.  Smith  deserves  the  gratitude  of 
mankind  for  this  clever  method  of  holding  the 
lids,  which  c.u  be  used  to  advantage  whichever 
method  is  selected,  and  which  has  made  the  intra- 
capsular  operation  possible.  Anyone  who  has 
had  the  pleasui’e  of  operating  in  Smith’s  clinic 
in  India  must  be  impressed  with  the  method  in 
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use,  but  he  will  also  be  impressed  with  Smith’s 
skill,  as  well  as  that  of  Nur  Ali,  his  incomparable 
assistant. 

Vail3,  Green4,  Crossley5,  Fisher6  and  others 
have  suggested  improvements  for  holding  lids 
away  from  the  eyeball  which  they  believe  have 
special  virtues;  but  the  best  method  may  not,  as 
yet,  have  been  developed.  The  author  uses  the 
hooks  he  has  devised,  probably  because  he  is  more 
familiar  with  them  than  with  the  others. 

Vitreous  Loss:  The  loss  of  vitreous  appears 
to  be  the  one  complication  that  prevents  the  in- 
tracapsular  operation  from  being  universally 
adopted.  Fisher7,  advises  the  mastering  of 
Smith’s  spoon  delivery  and  of  his  needle  on  the 
kitten’s  eyes  before  attempting  the  removal  of  a 
lens  by  any  method. 

Vitreous  loss  has  been  and  probably  always  will 
be  considered  the  most  serious  complication  that 
can  happen  when  a lens  is  removed , but,  when 
the  operator  is  prepared  to  handle  such  a compli- 
cation successfully,  the  danger  will  be  minimized. 

If  the  capsulotomy  operation  is  being  per- 
formed and  vitreous  precedes  delivery  of  the  lens, 
the  complication  is  just  as  grave  as  though  the 
intracapsular  operation  had  been  selected. 

If,  then,  the  loss  of  vitreous  is  the  only  thing 
that  prevents  competent  operators  from  adopt- 
ing the  intracapsular  operation,  and  that  this  can 
be  practically  eliminated,  there  seems  no  good 
reason  why  the  capsulotomy  operation  should  be 
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done,  because  of  so  many  disadvantages  when 
the  capsule  is  left  in  the  eye. 

A Comparison:  The  minimum  requirement 
of  a barber’s  school  before  issuing  a certificate 
of  attendance  is  1,000  shaves.  This  does  not  sig- 
nify proficiency,  but  if  one  must  shave  one  thou- 
sand faces  as  a preliminary  for  his  vocation,  why 
not  have  one  contemplating  such  a delicate  oper- 
ation as  cataract  extraction,  operate  on  a suffici- 
ent number  of  kittens’  eyes  (which  should  make 
him  quite  dexterous),  before  attempting  a cata- 
ract operation  on  the  human  eye  by  any  method? 

Visual  Results:  Space  will  not  permit,  and 
it  is  not  pertinent  in  this  place  to  give  visual  re- 
sults after  cataract  operations  by  any  particular 
method ; but  a comparison  of  visual  results  should 
be  interesting.  If  the  intracapsular  method  pro- 
duces better  visual  results  than  the  capsulotomy, 
it  is  the  one  that  should  have  the  preference,  pro- 
vided the  operation  is  within  the  reach  of  ophthal- 
mic surgeons. 

In  the  United  States,  Vaif  8,  Knapp2,  A.  S., 
and  L.  D.  Green9,  Green,  D.  W.  and  Millette10, 
Meding11,  Fisher1, 7' 1?,  Pratt13,  Hallett14,  and 
others,  have  reported  visual  results  after  the  in- 
tracapsular method.  In  their  hands  the  results 
are  superior  to  +ht  se  obtained  by  the  capsulotomy 
method,  and  the  complications  are  very  much 
less. 

From  these  reports,  I am  led  to  believe  that 
the  intracapsular  operation  offers  a great  many 
advantages  and  but  few  disadvantages,  provided 
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the  operator  is  competent  and  prepared  to  handle 
the  complications  successfully. 

Conclusion:  The  technique  of  a cataract  op- 
eration by  any  method  has  been  considered  by 
many  as  well  nigh  impossible  except  for  the  fa- 
vored few,  who  have  access  to  ample  clinical  ma- 
terial, and  even  they  will  have  a great  loss  of  eyes 
if  practice  is  first  obtained  only  on  human  eyes. 

If  the  technique  of  holding  the  lids  can  be  mas- 
tered before  a cataract  operation  is  begun  and  it 
can;  if  a kitten’s  eye  furnishes  a good  substitute 
for  the  human  eye  in  making  the  incision,  iridec- 
tomy, lens  delivery,  and  toilet,  and  it  does ; and  if 
the  kitten’s  eye  is  a good  substitute  for  the  human 
eye  for  mastering  the  complications,  and  it  is, 
then  one  can  hope  to  have  good  results  in  remov- 
ing lenses  in  any  manner,  provided  he  operates  a 
sufficient  number  of  times. 

If,  then,  the  operator  is  master  of  the  operation 
and  complications  before  beginning  the  operation 
on  the  human  eye,  he  can  remove  a cataract  in 
its  capsule  at  any  stage  of  maturity,  and  expect 
better  results  by  operating  when  his  patient  can 
see  to  go  around,  than  he  would  be  by  waiting 
until  he  was  blind  and  had  lost  his  nerve  and  pos- 
sibly his  health. 


256 


SENILE  CATARACT 


BIBLIOGRAPHY 

1.  Fisher,  W.  A.:  Ann.  Ophthal.,  1917,  26,  79. 

2.  Knapp,  A.:  Arch.  Opthal.,  1915,  44,  1. 

3.  Vail,  D.  T.:  Ophthal.  Rec.,  1915,  24,  248. 

4.  Greene:  Ophthal.  Rec.,  February,  1915. 

5.  Crossley,  E.  R.:  A device  to  immobilize  the  head  and  eyelids 

during  operations  on  the  eyeball.  Jour.  A.  M.  A.,  Dec.  22, 
1917,  p.  2103. 

6.  Fisher,  W.  A.:  Jour.  Ophthal.  and  Oto-L.,  October,  1910. 

7.  Fisher,  W.  A.:  Arch.  Ophthal.,  June,  1915. 

8.  Vail,  D.  T.:  Arch.  Ophthal.,  1916,  45,  307. 

9.  Green,  A.  S.,  and  Green,  L.  D.:  Intracapsular  extraction  of 

senile  cataract,  Tr.  Sect.  Ophthal.,  A.  M.  A.,  1917,  p.  313. 

10.  Greene,  D.  W.,  and  Millette,  J.  W.:  Visual  result  after  the 

Smith  operation  for  cataract.  The  Jour.  A.  M.  A.,  Sept., 
21,  1912,  p.  1070. 

11.  Meding,  C.  B.:  Arch.  Ophthal.,  1917,  46,  331. 

12.  Fisher,  W.  A.:  Ophthalmology,  1915,  11,  318;  Jour.  Ophthal., 

and  Oto-L.,  1916,  10,  239;  Ann.  Ophthal.,  1915,  42,  71 8. 

13.  Pratt,  F.  J.,  and  J.  A.:  Report  of  50  consecutive  cataract  op- 

erations by  Smith-Indian-Fisher  method.  Minn-  Medicine, 
1921,  4,  370. 

14.  Hallett,  DeW.:  Cataract  extraction  by  the  intracapsular 

method — advantages  and  technique.  Join  Ophthal.,  and 
Oto-L.,  Lane.,  Pa.,  1920,  XXIV,  128,  148. 


INDEX 


Page 


Accidents  during  operations,  see  Complications 

After-Cataract 123,  124,  170 

After-Treatment 10,  69,  166,  184,  212,  228 

Age,  in  cataract  operation 3,  8,  122,  133,  139 

Ambidexterity 7,  148,  226 

Anesthesia 5,  142,  192,  196 

Anterior  chamber,  irrigating 10,  121,  122,  197 

Asepsis 6,  143,  178,  201 

Assistants 120,  136,  153,  194,  202,  250 

Bandage 10,  69,  166,  214 

Barber,  comparison  of 254 

Barraquer,  suction  extraction 13  to  107 

Beer,  G.  J 127 

Bowels,  attention  to  in  cataract  patients 5,  110,  174,  201 

Brights’  disease  in  cataract  patients 109,  142 

Capsule,  rupture 72,  166,  218,  224 

Capsulotomy 8,  120,  195 

Operation 1,  107,  195 

Method  of  acquiring  technique 233 

Cataract: 


Capsulotomy 

Fuchs  

Col.  Smith  . . 
Homer  Smith 

Erisifaco 

Glacoma  with  . . . 

History  of 

Immature  

Infection 


.8,  120,  ib5 

1 

...  . . 107 

195 

....  54,  90 

141 

127 

2 

12,  169,  188 


Intracapsular: 

Barraquer 13 

Fisher 198 

Forceps  delivery 32 

Defects  of 37 

Holland  137 

Knapp  194 

Smith  126 

Wright 173 

Lachrymal  complications 12,  111,  199 

Monocular 2 

Morgagnian  133 

Needle  ....  124 

Results  12,  254 

Ripening  2 


Page 

Suction 129 

Technique  233 

Choroid,  detachment 170 

Christiaen,  expression  of  lens 128 

Cocain,  use  of 192 

Complications,  Post-operative: 

After-cataract 123,  124,  170 

Choroid  detachment  170 

Conjunctivitis  108 

Corneal  flap  eversion 164 

Glaucoma  171 

Hemorrhage  161*  163,  225 

Infection 169,  188 

Iris,  Prolapse 169,  230 

Iris,  tearing  of 161 

Iritis  and  iridocyclitis 168 

Lens,  disappearance  of 160 

Lens,  dislocation  186 

Lens,  extrusion  of 160,  161 

Lens,  fixation 162 

Lens  matter,  in  anterior  chamber 188 

Plus  tension 163 

Retina,  detachment  of 170 

Rupture  of  capsule 72,  166,  218 

Vitreous,  loss  of 74,  97,  160,  162,  18c  22L  253 

Zonula,  rupture  of 218 

Conjunctiva,  treatment  in  cataract 6,  112,  203 

Conjunctival  flap  52,  53,  54,  114 

Suture  54,  70 

Conjunctivitis,  post-operative 168 

Cornea,  pressure 156,  181,  210  212,  215,  216,  217 

Corneal  suture,  Mendoza’s  76,  99 

Couching  in  cataract 108 

Daviel’s  cataract  operation 17,  107 

Delirium  of  cataract ’ 3 

Detachment  of  retina  170 

Diabetes  in  cataract  patients 3,  109,  142 

Dressings,  after  extraction.  10,  11,  63,  122,  157,  166,  184*  212,’  229 

Dressings,  test  4 

Erisifaco  of  Barraquev,  description  of 38 

Mechanics  of ’ 80 

Regulation  of . . ’ 99 

Eversion  of  corneal  flap 164 

Extraction.  Sec  Capsulotomy  and  Intracapsular. 

Eyes,  Kittens, 

Capsulotomy  249,  250 

Intracapsular  233,  237 

Operating  on  for  Practice 234 

Facoe.-isls,  Barraquer’s  evolution  of * * * 94 

Barraquer’s  operation  .13  to  103 


Page 

Technique  43 

V acuum  in 95 

Fisher,  W.  A.,  Intracapsular  operation 198 

Fixation  in  Barraquer’s  operation 47 

Flap  section,  Barraquer’s 47 

Fuchs,  E.,  Capsulotomy 1 

Glaucoma  in  cataract  patients 141,  190 

Post-operative  171 

Gullstrand,  focal  illumination 101 

Hemorrhage,  post-operative 161,  163  225 

Holland,  H.  T.,  Intracapsular  operation 137 

Incision  in  cataract  operation 8,  113,  149,  150,  178,  207,  227 

Infection,  focal 201 

Post-operative  169,  188 

Insanity,  temporary  after  cataract  operation 230 

Inspection,  post-operative 11,  71,  185,  229,  230 

Instruments  used  in  intracapsular  operation 200 

Intracapsular  method,  advantages  of 254 

Intracapsular  extraction,  contra-indications 171 

Intracapsular  operation: 

Barraquer  13 

Fisher 198 

Holland  137 

History 127 

Instruments  . 200 

Knapp  194 

Method  of  acquiring  technique 233 

Selection  of  patients 137 

Smith  126,  131,  223 

Varieties  of  intracapsular  extractions 129 

Wright  128,  173 

Iridectomy: 

Barraquer 53 

Fisher  208 

Fuchs  9 

Holland  152 

Smith  119 

Wright 180 

Iridocyclitis,  post-operative 168 

Irrigation  anterior  chamber 10,  122,  197 

Iris: 

Adhesions  of 135 

Falling  across  knife  118 

Incarceration  of 11,  71,  96 

Iritis,  post-operative 168,  226,  230 

Prolapse  of 11,  170 

Tearing  161 

Knapp,  A.  H.,  Intracapsular  operation... 194 

Knife,  method  of  Holding 113,  149,  179,  196,  208 


Pagl 

Lachrymal  complications 12,  199 

Lachrymal  sac,  treatment  of 12,  111 

La  Fay,  corneal  knife 127 

Left  eye,  operation  on 7,  49,  197,  219 

Lens: 

Delivery  9,  120,  180,  209 

Disappearance  160 

Dislocation,  operative 118,  186 

Extrusion  160,  161 

Fixation  of,  post-operative 162 

Matter  in  anterior  chamber 188 

Reclination  of  14 

Lenses,  after  cataract  operation 189,  231 

Lid  control 7,  47,  112,  144,  177,  205 

Lid  Hooks,  Fisher’s 205 

Light,  during  operation 7 

MacNamara,  M.  C.,  intracapsular  method 128 

Mendoza,  Suarez  de,  corneal  suture  of 76,  99 

Morgagnian  cataracts 133 

Morphia,  use  of Ill 

Mulroney’s  intracapsular  method 128 

Needling  145 

Fisher’s  delivery 223,  247,  248 

Nervous  patients 5,  110,  143 

Novocain,  injection  of 46 

Operator,  position  of .7,  206,  218 

Orbicularis,  paralysis  of 46 

Patients,  preparation  of 5,  108,  146,  174,  201,  202 

Selection  of 1,  199 

Plus  tension,  post-operative 163 

Pressure  on  cornea 156 

Pupil,  dilatation  of  preceding  operation 45,  175 

Results  of  cataract  operations 254 

Retina,  post-operative  detachment 170 

Richter,  A.  C.,  method  of  extracting  cataract 127 

Scissors,  choice  of 9,  45,  122,  144 

Sharpe,  S.,  intracapsular  method 127 

Smith,  Homer,  capsulotomy  operation 195 

Smith,  Lt.  Col.  H.,  capsule  to  ny  operation 107 

Intracapsular  operation 126 

Speculum,  use  of 112,  136,  144,  226 

Sperino,  extraction  method 128 

Spoon  delivery  134,  235,  245 

Suction  extraction  of  cataract 54,  129 

Technique,  method  of  acquiring 233 

Test  dressings  in  cataract 4 

Trachoma  in  cataract  patients 140 

Tumblers  63,  158,  216,  252 

Vienna,  Fuch’s  clinic,  number  of  operations 12 


Page 

Vision  after  cataract  operation 189,  231 

Vitreous,  loss  of 74,  97,  160,  162,  186,  221,  253 

Wright,  J.  W.,  intracapsular  extraction 128,  173 

Zeiss,  corneal  microscope 101 


Zonula: 

Anatomy  of 
Elasticity  of 
Fragility  of 
Rupture  of. 


80 

85 

82 

218 


OPHTHALMOSCOPY,  RETINOSCOPY  AND 
REFRACTION 

By 

W.  A.  Fisher,  M.D.,  F.A.C.S. 

Professor  of  Ophthalmology,  Chicago,  Eye,  Ear, 
Nose  and  Throat  College 
Chicago,  U.  S.  A. 

Ophthalmoscopy  has  been  made  simple,  easy  and  in- 
teresting by  this  book  and  the  use  of  a home-made,  inex- 
pensive model  with  twenty-four  colored  pictures  of  the 
interior  of  the  eye,  representing  normal  and  pathological 
conditions. 

With  thirty  minutes  daily  practice,  one  can  learn  to 
use  the  ophthalmoscope  in  a comparatively  short  time. 

Spectacle  Fitting:  The  author  believes  this  to  be  a 
part  of  general  medicine  and  a large  part.  Special  care 
has  been  taken  to  make  the  subject  so  plain  that  it  may 
be  mastered  from  a book. 

218  pages,  248  illustrations,  including  48  colored 
plates. 

Sent  post  paid  on  approval  $2.50,  including  24  extra 
pictures  for  model. 

CHICAGO  EYE,  EAR,  NOSE  AND  THROAT 
COLLEGE 

235  West  Washington  St. 

Chicago,  111. 


Model  “A” : a,  superior  turbinate ; b,  agger  nasi ; 
c,  depression  above  c,  superior  meatus ; d,  middle 
turbinate ; e,  depression  above  e,  middle  meatus ; 
f,  inferior  turbinate ; g,  depression  above  g,  inferior 
meatus;  h,  frontal  sinus;  i,  ethmoidal  cell;  j,  eusta- 
chian  orifice ; k,  sphenoidal  sinus. 


Model  “B”*  a tt.  anterior  ethmoidal  cells;  b,  b,  b, 
posterior  ethmoidal  cells;  c,  sphenoidal  sinus;  d, 
superior  turbinate ; e,  depression  above  e,  recessus 
sphenoidal  is ; f,  middle  turbinate;  g,  space  above 
g,  middle  meatus;  h,  inferior  turbinate;  i,  inferior 
mpctu;;  j,  lacrimal  duct;  k,  depression  below  k, 
rra>  iharyostium ; 1,  bulla  ethmoidalis;  m,  opening 
posterior  to  m,  ostium  of  bulla  ethmoidalis ; n, 
depression  below  n,  hiatus  semilunaris;  o,  ring  vi- 
cious circle;  p,  depression  posterior  to  p,  fronto- 
nasal duct;  q.  frontal  sinus;  r,  eustachian  orifice; 
s,  ridge  posterior  to  s,  processus  uncinatus. 


Internal 
Nose  Models 

W.  A.  Fisher,  M.D., 

F.A.C.S.,  CHICAGO 

It  is  difficult  to  teach 
nasal  surgery  without  a 
good  understanding  of 
the  anatomy,  and  the 
subject  is  not  an  easy 
one  to  teach  from 
drawings. 

The  models  are  sug- 
gested to  replace  wet 
specimens  and  may  be 
studied  with  any  text 
on  the  subject.  They 
are  made  of  rubber, 
natural  in  size,  prac- 
tically indestructible, 
not  unsightly  and  can 
be  used  for  study  in 
the  physician’s  office  or 
for  demonstration  in 
the  operating  room. 

For  the  general  prac- 
titioner and  rhinolo- 
gist,  the  models  are 
suggested  as  an  aid  in 
diagnosis  and  treating 
focal  infections  of  na- 
sal origin,  as  well  as 
laying  the  foundation 
for  nasal  surgery. 

Internal  Nose  per  pair 
$2.50  postpaid  on  approval 

CHICAGO  EYE, 
EAR,  NOSE  AND 
THROAT  COLLEGE 

235  W.  Washington  St., 
CHICAGO,  ILL.,  U.  S.  A 
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